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ABSTRACT
High sugar intake is a public health concern globally. Understanding the determinants
of high sugar intake is critical for identifying strategies to tackle this problem. Thus,
this PhD project intended to explore the determinants of high sugar intake among
adults in Australia. The study had two aims: 1) to identify the impact of individuallevel factors, particularly knowledge and attitudes, on sugar intake, and 2) to explore
the factors contributing to high sugar intake among Australian adults using mixed
methods approach. I conducted four studies - a systematic review, a quantitative
study, a qualitative study and a policy study to address the overall research question.
First, I conducted a systematic review − 1) to identify the factors influencing
knowledge and attitudes about sugar and, 2) to assess evidence on the association
between knowledge and attitude about sugar and sugar intake. Using meta-narrative
synthesis, I identified that individual, inter-personal and environmental level factors,
to some extent, influenced adults’ knowledge and attitudes about sugar. There was
limited evidence on the association between knowledge and attitudes about sugar and
sugar intake.

Then, using a sequential explanatory mixed methods design, I conducted a
quantitative study to identify the characteristics of Australian adults exceeding the
World Health Organization’s free sugars (FS) intake recommendation of < 10% and
to identify their sources of FS. Analysing data from a national survey on 9,435 adults,
I found that 47% of all Australian adults were high FS consumers. More than onethird of these adults in each demographic, socio-economic and health behaviour
subgroup were high FS consumers. On further investigation, I found that beverages
were the major source of FS, particularly for young adults.

This was followed by a qualitative study to explore how Australian adults understand
and negotiate their sugar intake. I purposively sampled participants from a national
dental survey based on their sugar intake levels (high or low), age and gender. I then
conducted 15 in-depth, semi-structured interviews. Using thematic framework
3

analysis, I showed that all participants, regardless of their sugar intake levels,
conceptualised sugars as good and bad. The participants presented a range of
explanations to justify their amount of sugar intake.

Last, I conducted a policy analysis to generate five key policy actions that may help
reduce Australia’s high sugar intake levels. These actions include prioritising health in
trade agreements and policy; introducing fiscal policy and food reformulation;
regulating advertising and improving labelling; strengthening the current dietary
guidelines; and encouraging healthy choices.

Collectively, my studies suggest that high sugar intake is a population-level problem
in Australia. Using a social determinant of health framework to understand high sugar
intake and to tackle high levels of sugar intake is essential to improve overall health
of Australians.

Keywords: Social determinants, sugar, free sugars, Australia, mixed methods
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CHAPTER 1: INTRODUCTION
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Sugar is consumed worldwide (Rippe and Angelopoulos, 2015). Across the globe, its
consumption has increased and so too have concerns about the adverse health impact
of sugar. In order to clarify the type of sugar that impacts health, the World Health
Organization (WHO) and the United Nations Food and Agriculture Organization (UN
FAO) (World Health Organization, 2003) in 2003 introduced the term ‘free sugars’
(FS). They defined FS as ‘all monosaccharides (such as glucose, fructose) and
disaccharides (such as sucrose or table sugar) added to foods by the manufacturer,
cook or consumer, plus sugar naturally present in honey, syrups, fruit juices and fruit
juice concentrates’ (World Health Organization, 2015). Despite being largely
preventable, NCDs are highly prevalent globally accounting for 70% of total deaths
worldwide (World Health Organization, 2014). While all sugar adds to the overall
energy intake (Elia and Cummings, 2007), there is substantial evidence suggesting
that FS are the leading dietary risk factor for several non-communicable diseases
(NCDs) such as obesity, diabetes and dental caries (World Health Organization,
2013).
The WHO (World Health Organization, 2015) has offered two recommendations –
strong and conditional – for FS intake in adults and children. The WHO strongly
recommends that the intake of FS should be reduced throughout the life course and
that total intake of energy from FS (EFS) should be less than 10% of total energy
intake. There is a conditional recommendation to further reduce the intake of FS to
below 5% of total energy intake. Like many other countries, Australia has not yet
adopted these recommendations (National Health and Medical Research Council,
2013).
In Australia, according to the Australian Health Survey (AHS) 2011 ‒ 2012
(Australian Bureau of Statistics, 2016), almost half of all Australians exceed the
WHO’s < 10% FS intake recommendation and almost 90% exceed the < 5% FS
intake recommendation. Currently the Australian Dietary Guidelines (ADG) take an
advisory approach to suggest a limited intake of foods and beverages containing
added sugars. Here added sugars refer to sugar added to foods by the manufacturer,
cook or consumer. It must be noted that as ADG does not include free sugars in their
recommendation, it only addresses a subset of the problem. Australia is ranked
15

amongst the top ten countries in consumption (per capita sales) and purchasing of
sugar-sweetened beverages (SSBs) (Euromonitor International, 2006; Levy and
Tapsell, 2007).

The determinants of sugar intake in Australia remain poorly understood. There is
evidence that individuals’ dietary behaviours are influenced by a complex interplay of
individual, inter-personal, social, cultural and environmental factors, operating at
multiple levels of social organisation (Contento, 2007; Dahlgren and Whitehead,
1991; Sleddens et al., 2015). However, there is limited understanding of the factors
determining high sugar intake (above the WHO threshold for FS intake) specifically–
the definition adopted for high sugar in this thesis. Therefore, to tackle the problem of
high sugar intake, it is necessary to understand the determinants of high sugar intake.
This is important to develop appropriate interventions, strategies and policies in order
to tackle Australia’s current population levels of high sugar intake. Thus, this thesis
addresses the gap in understanding the determinants of high sugar intake.

Research question
This project addresses one broad research question: ‘What are the determinants of
high sugar intake among adults in Australia?’

Rationale and approach
This thesis presents findings from a mixed methods study, with four substudies, to address this question. The use of different methods allowed me to explore
the factors that shape sugar intake in a range of ways. It also enabled me to appraise
the determinants of high sugar consumption more exhaustively, with the intent to
inform appropriate health promotion strategies to reduce the population levels of free
sugars intake. Below I summarise the aims and objectives, and provide details on the
four studies followed by the rationale for each study.
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Aims and Objectives
Aim 1:

To identify the impact of individual-level factors, particularly knowledge of and
attitudes to sugar intake.

Objectives
1. To identify factors influencing adults’ knowledge and attitudes about sugar; and
2. To determine if there is an association between adults’ knowledge and attitudes
about sugar, and sugar intake.

Rationale and approach
Although most of the current efforts to tackle high sugar intake globally focus
on changing individual behaviour by enhancing knowledge and promoting positive
attitudes, the extent of their influence on sugar intake is not clear. The purpose of the
systematic review was to summarise the available evidence (not limited to Australia)
on the impact of individual factors, particularly knowledge and attitudes on sugar
intake behaviour, as well as provide direction for the following studies.
Aim 2:
To explore the factors (individual, inter-personal, social, cultural and environmental)
that contribute to high sugar consumption among Australian adults.

Objectives
1. To quantitatively identify the characteristics of Australian adults exceeding the
WHO’s free sugars intake recommendations and to compare the sources of free
sugars intake between those adults exceeding and those complying with the WHO’s
recommendations using AHS 2011 ‒ 2012.

Rationale and approach
Different subgroups in the Australian population may consume different
amounts of free sugars and acquire it from different sources. Thus, quantitatively
17

analysing national AHS data enabled me to identify the distribution of free sugars
consumption in the Australian adult population and examine the different sources of
free sugars. This allowed me to identify the populations at risk of high sugar intake
and to clarify the extent to which the problem is related to population characteristics
versus source of free sugars. This could inform whether a ‘high risk’ or ‘population’
strategy to limit free sugars would be most suitable for Australia.
2. To explore Australian adults’ insights into their sugar consumption and to identify
possible explanations for this consumption.

Rationale and approach
As most of the Australian population consume free sugars above the WHO’s
recommendations, it is important to understand the reasons, beliefs and values that
underpin their high sugar intake behaviour. Using a qualitative research method, I was
able to gather insights into why people consume high sugar, and the kind of
explanations and negotiations people adopt to justify their high sugar intake.

3. To propose research and policy recommendations to address the public health
challenge of high sugar intake in Australia using the knowledge gained from this
thesis and from grey literature.

Rationale and approach
Australia currently has no national nutrition policy that addresses the high
sugar intake problem. Incorporating the findings from this thesis and other grey
literature, I propose both research and policy recommendations to help tackle the high
sugar intake problem in Australia.

Structure of the thesis
This PhD thesis is presented as a thesis by publication and papers under review. It has
eight chapters including the references as listed below:
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Chapter 1 (Introduction): In the current chapter, I introduce the thesis and include a
brief background, followed by the research question and the approach adopted to
conduct the research. This is followed by specific aims and objectives, and the
rationale and approach for each study. I then explain the structure of this thesis.

Chapter 2 (Literature Review): In this chapter, I review the existing literature to
provide a context for the aims and objectives of this thesis. I describe what sugars are
and their classification, and why high sugar intake is a public health problem. I use
the social determinants of health as a theoretical framework to understand the factors
that influence high sugar intake. This is followed by a discussion of the evidence on
sugar consumption and its health impact specific to Australia, leading into the current
gaps in evidence that this thesis aims to fill.

Chapter 3 (Methods): In this chapter, I provide a description of my research design
and methods. I describe the meta-narrative synthesis method that was undertaken for
the systematic review, the sequential explanatory mixed method design (quantitative
study followed by a qualitative exploration study) and the method employed to
compose the policy study.

Chapters 4 to 7 (Results from Systematic Review, Quantitative study, Qualitative
study and Policy study): In chapter 4, I address Aim 1 of the thesis, which includes
the systematic review protocol and the findings from the systematic review
publication. Next, in chapter 5, I address Aim 2, Objective 1 of the thesis, which
includes the results from the quantitative study. In chapter 6, I address Aim 2,
Objective 2 of the thesis, which includes the results from the qualitative study. This is
followed by chapter 7, in which I address the Aim 2, Objective 3 of the thesis, which
includes the findings from a policy study. All the published papers, paper accepted for
publication and paper ready to be submitted to journal are presented in these chapters,
along with a brief rationale and a conclusion section.

Chapter 8 (Summary of findings and conclusion): In this chapter, I discuss my
findings as a whole, summarising the strengths and limitations of my research and
highlight potential future research and policy implications.
19

Chapter Conclusion
In this chapter, I have provided an overview of the study, including an introduction
followed by a rationale for this study. Next, the research question, including aims and
objectives were specified, followed by an outline of the structure of this thesis with a
brief description of each chapter. In chapter 2, I present a review of existing literature
and identify the gaps in the knowledge to support the need for this current study.

20

Chapter References
Australian Bureau of Statistics. (2016). Australian Health Survey: Consumption of added
sugars
[Press
release].
Available
from:
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0.55.011
Contento, I. (2007). Determinants of Food Choice and Dietary Change: Implications for
Nutrition Education. In I. Contento (Ed.), Nutrition Education: Linking Theory,
Research, and Practice (2nd ed., pp. 27-42). Sudbury: MA: Jones and Bartlett.
Dahlgren, G., and Whitehead, M. Policies and strategies to promote social equity in health.
Stockholm, Sweden: Institute for Futures Studies.; 1991. Available from:
http://www.iffs.se/en/publications/working-papers/policies-and-strategies-to-promotesocial-equity-in-health/
Elia, M., and Cummings, J. H. (2007). Physiological aspects of energy metabolism and
gastrointestinal effects of carbohydrates. European Journal of Clinical Nutrition, 61
Suppl 1, S40-74.
Euromonitor International. Euromonitor International: Country Sector Briefing - Carbonates Australia. Chicago; 2006. Available from: http://www.euromonitor.com/carbonatesin-australia/report
Levy, G., Tapsell, L. (2007). Shifts in purchasing patterns of nonalcoholic, water-based
beverages in Australia, 1997-2006. Nutrition & Dietetics, 64, 268-279.
National Health and Medical Research Council. Australian Dietary Guidelines. Canberra;
2013. Available from: http://www.nhmrc.gov.au/guidelines-publications/n55
Rippe, J. M., and Angelopoulos, T. J. (2015). Sugars and Health Controversies: What Does
the Science Say? Advances in Nutrition, 6(4), 493S-503S.
Sleddens, E. F., Kroeze, W., Kohl, L. F., Bolten, L. M., Velema, E., Kaspers, P., Kremers, S.
P., and Brug, J. (2015). Correlates of dietary behavior in adults: an umbrella review.
Nutrition Reviews, 73(8), 477-499.
World Health Organization. Diet, nutrition and the prevention of chronic diseases: report of a
Joint WHO/FAO Expert Consultation. Geneva: World Health Organization; 2003.
Available from: http://www.who.int/dietphysicalactivity/publications/trs916/en/
World Health Organization. Global action plan for the prevention and control of
noncommunicable diseases 2013-2020. Geneva; 2013. Available from:
http://www.who.int/nmh/events/ncd_action_plan/en/
World Health Organization. Global status report on noncommunicable diseases 2014.
Geneva;
2014.
Available
from:
http://www.who.int/nmh/publications/ncd_report2010/en/
World Health Organization. Guideline: sugars intake for adults and children. Geneva; 2015.
Available from: http://who.int/nutrition/publications/guidelines/sugars_intake/en

21

CHAPTER 2: LITERATURE REVIEW

Non-communicable diseases (NCDs) are the leading cause of death and disability globally,
and poor diet is an important risk factor for NCDs. In this chapter, I provide an overview of
the literature to establish high sugar intake (when the intake of FS is above the WHO’s
recommendation of 10% energy from FS (EFS)) as a global public health problem. The
chapter begins with defining and classifying sugar. It then includes a discussion of the impact
of high sugars intake on both general and oral health by citing evidence of the association
between FS intake and risk of developing NCDs, with the focus on overweight and obesity,
type-2 diabetes and dental caries. This is followed by the WHO’s guidelines on FS intake.
Next, I describe sugar intake and its health-related diseases in Australia. Using a social
determinants model of health as a theoretical framework, I discuss the existing evidence on
the determinants of high sugar intake both globally and in Australia. Finally, I highlight the
gaps in the literature on factors influencing high sugar intake in Australia.

Definition and classification of sugar
Of the different types of dietary sugar discussed below, it is the FS that are of concern due to
their adverse health impact. It is for this reason that the WHO spent a considerable amount of
time and resources to differentiate them from other sugars. Based on the volume of good
quality evidence on the damaging health effects of FS, the WHO, in 2015, defined FS as ‘all
monosaccharides and disaccharides added to foods and beverages by the manufacturer, cook
or consumer, and sugars naturally present in honey, syrups, fruit juices and fruit juice
concentrates’ (World Health Organization, 2015).

Dietary Sugars (refers to monosaccharides (e.g. glucose, fructose) and disaccharides (e.g.
sucrose, lactose) are classified into intrinsic sugars and extrinsic sugars (Committee on
Medical Aspects of Food and Nutrition Policy (COMA), 1989). Intrinsic sugars refer to sugar
molecules that are naturally contained inside the cell structure of fruit and vegetables. These
sugars (also called natural sugars) have a low glycemic index resulting in slow release of
energy as the food is digested, and thus are essential for maintaining a healthy body. While
extrinsic sugars (milk and non-milk extrinsic sugars) refer to sugar molecules that are present
outside the cell structure of the food. These sugars rapidly increase the blood glucose levels
in the body providing instant energy. This energy, if not utilised, is stored as fat in the body
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thereby leading to health problems associated with overweight and obesity. From an oral
health perspective, while milk sugars have a low cariogenic effect (ability to produce dental
cavities) on tooth structure (Reynolds and Johnson, 1981), it is the free sugars that are highly
cariogenic as the bacteria in the oral cavity ferments the free sugars to produce acids,
resulting in tooth decay.

Impact of high sugar intake on health
While all types of sugar contribute to the overall energy intake, there is evidence showing a
definite association between high FS intake and increase in overall body weight. Thus,
amplifying the risk for developing NCDs (Gibson, 2008; Greenwood et al., 2014; Imamura et
al., 2015; Malik et al., 2013; Malik et al., 2006; Te Morenga et al., 2013). There is also
evidence on the role of FS in the risk of developing dental caries (Moynihan, 2016;
Moynihan & Kelly, 2014; Peres et al., 2016; Sheiham and James, 2014a, 2015; TougerDecker and van Loveren, 2003; Burt and Pai, 2001). According to the WHO, NCDs, also
known as chronic diseases, are the result of a combination of genetic, physiological,
environmental and behavioural factors (World Health Organization, 2014). The evidence on
the association between high FS intake and overweight and obesity, type-2 diabetes and
dental caries is now emerging from multiple countries around the world. These conditions are
responsible for millions of deaths globally. NCDs account for 41 million deaths each year
(World Health Organization, 2016). These are the major cause of preventable morbidity and
premature mortality. Therefore, I will now focus on the impact of FS intake on overweight
and obesity, type-2 diabetes and dental caries specifically due to their high prevalence and
that FS plays a key role in their etiology.

I will also discuss the impact of SSBs on health where relevant. This is because there is
relatively more evidence on factors influencing individuals’ SSB consumption behaviour,
than sugar (or FS) consumption per se. SSBs are a significant source of FS frequently
consumed in modern diets (Basu et al., 2013; Popkin, 2012; Popkin and Hawkes, 2015; Singh
et al., 2015). SSBs include a collection of free sugars-laden drinks and may include soft
drinks/sodas, juice and juice concentrates, sports drinks, sweetened tea, coffee drinks, energy
drinks, electrolyte replacement drinks and many other forms of these drinks. They have no
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nutritional value and add excess calories therefore contributing to the suite of chronic
diseases.

Overweight and obesity

Overweight and obesity are now a staggering global health problem. More than 1.9 billion
adults are overweight and, of these, over 650 million are obese (World Health Organization,
2016). Overweight and obesity are leading risk factors for a range of chronic diseases,
including type-2 diabetes, cardiovascular diseases and many others (Lauby-Secretan et al.,
2016). Overweight and obesity occurs due to an imbalance in the intake and output of energy
causing abnormal or excessive fat accumulation that negatively impacts on health. According
to the WHO, overweight is defined as having a Body Mass Index (BMI) ≥ 25 and obesity is
defined when BMI is ≥ 30 (World Health Organization, 2016). BMI (kg/m2) is defined as an
individual’s weight in kilograms divided by the square of their height in meters and is
commonly used to classify overweight and obesity.
To update the WHO’s recommendations on sugar intake, the WHO commissioned a
systematic review and meta-analyses to review the evidence on the association between
dietary sugar and body weight in adults and children (Te Morenga et al., 2013). The review
aimed to offer insights on whether an increase or decrease of intake of dietary sugar
influenced body fatness in adults and children. The review also collated evidence to support
WHO’s recommendation to reduce FS intake to < 10% of total energy with 30 randomised
controlled trials and 38 cohort studies included. The authors of the review concluded that an
increased intake of dietary sugar was associated with an increase (0.75 kg, 0.30 to 1.19) in
body weight.1 Additionally, the review also identified that reduced intake of dietary sugar
was associated with decrease (0.80 kg, 95% CI 0.39 to 1.21) in body weight. With SSBs,
there is also evidence showing that increased consumption of SSBs is linked to both
overweight and obesity among adults (Gibson, 2008; Malik et al., 2013; Malik et al., 2010;
Malik et al., 2006; Vartanian et al., 2007).

1

I contacted the authors of the study to seek clarification on the definition adopted for
increased and decreased intake of dietary sugar. The authors were unable to provide any
details beyond what is already published in the publication (personal communication).
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Type-2 Diabetes

There has been a global rise in the prevalence of diabetes mellitus affecting nearly
422 million people in 2014, with the majority suffering from type-2 diabetes (World
Health Organization, 2014). The increase in type-2 diabetes is primarily attributed to
overweight and obesity. Insulin is a hormone that regulates blood sugar. Type-2
diabetes is a metabolic disorder that occurs either due to inefficiency of the body to
use the insulin it produces (called insulin resistance- direct effect), and/or inability of
the beta cells to produce enough insulin (Diabetes Australia, 2015; World Health
Organization, 1999).

Excessive sugar intake leads to overweight and obesity that further increases the risk
of developing type-2 diabetes (Basu et al., 2013; Greenwood et al., 2014; Lean and Te
Morenga, 2016; Malik et al., 2010). High sugar intake leads to type-2 diabetes as
sugar contributes to excessive energy intake and influences the glycaemic or
insulinaemic response of the body. While the evidence directly linking sugar
consumption to diabetes is unclear, excess consumption of sugar-containing foods and
drinks is widely acknowledged to promote weight gain, which itself is a risk factor for
diabetes (Lean and Te Morenga, 2016). According to the findings from a metaanalysis of 17 cohort studies, one serving of SSB per day was found to increase the
risk of developing type-2 diabetes by approximately 18% (CI: 9% to 28%) (Imamura
et al., 2015). Hence, consuming excess calories leads to overweight and obesity,
which then increases the risk of developing type-2 diabetes.

Dental Caries

Dental caries is a diet-mediated disease where sugar is a key substrate (Moynihan,
2005a; Moynihan, 2005b; Moynihan and Petersen, 2004). Dental caries occurs when
bacteria involved in dental biofilm formation readily metabolise the sugar consumed,
generating acid by-products that lead to demineralisation of the tooth structure. Given
the direct role of dietary sugar in the development of dental caries, the WHO
commissioned a systematic review (Moynihan and Kelly, 2014) to review the effect
of increased and decreased free sugars intake on dental caries along with the effect of
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restricting FS intake to < 10% and < 5% of total energy in adults and children. The
review found moderate quality evidence suggesting a lower prevalence of caries (<
DMFT 3 (Decayed Missing Filled Teeth)) when the intake of FS was restricted to <
10% of total energy intake (< 15 to 20 kg/person/year (< 40 ‒ 55 g/day < 10% E)).
For the < 5% cut-off, evidence was judged to be of low quality for a range of reasons
including problems in using varying per capita sugar consumption data, and that
studies were undertaken in populations with low fluoride exposure that could not be
generalised to populations with optimum fluoride exposure. However, it was
suggested that there is a benefit in limiting FS to < 5% of total energy intake to
minimise the risk of dental caries throughout the life course. This is because dental
caries is a lifelong, progressive and cumulative disease. Following this review, there
has been more evidence to suggest a linear dose-response relationship between FS
intake and caries development in different population groups and age groups (Bernabe
et al., 2015; Burt and Pai, 2001; Peres et al., 2016; Sheiham and James, 2014a, 2014b,
2015; Touger-Decker and van Loveren, 2003).

Dental caries, along with its related complications of inflammation, infection or
abscess and tooth loss leading to absence from work, also adds to the global burden of
oral diseases (Kassebaum et al., 2017; Listl et al., 2015; Marcenes et al., 2013). Poor
oral health is shown to affect individuals’ overall health leading to chronic diseases
and vice-versa. For example, poor oral health may limit one’s food choices leading to
substitution of high nutrition food with easy to eat food of lower nutritional value
(Bagramian et al., 2009; Ervin and Dye, 2009). Thus resulting in chronic conditions
such as overweight and obesity, and type-2 diabetes. On the other hand, conditions
such as type-2 diabetes results in low salivary flow in the oral cavity, hence increasing
individuals’ susceptibility for developing dental caries (Nazir et al., 2018).

World Health Organization’s recommendations on free sugars intake
In 2003, two UN agencies FAO and WHO, made a joint statement about FS (World
Health Organization, 2003). The statement suggested that the intake of FS should be
limited throughout the life course and that the intake of FS should be restricted to less
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than 10% of the total energy intake. Following several public consultations and
further review of evidence, the WHO updated its guidelines on sugar consumption in
2015 (World Health Organization, 2015). These guidelines continue to strongly
recommend a reduced intake of FS throughout the life course and that the intake of FS
should be restricted to < 10% of the total energy intake (about 40 grams or 10 – 12
teaspoons of sugar for an average 65 kg male consuming 8700 kilojoules of energy
per day). The strong recommendation by the WHO indicates that adherence to the
sugar guidelines assists in the prevention of undesirable consequences. It also
indicates that the recommendation is feasible for adoption in most countries.

The WHO also made a further conditional recommendation to reduce the intake of FS
to < 5% of total energy intake (20 grams or 5 teaspoons of sugar), because of the
beneficial effects of reduced dental caries. The conditional recommendation indicates
that there is less certainty about the clear benefits of implementing a recommendation.
The WHO advised all countries to include these recommendations in their dietary
guidelines and further recommended that countries must strengthen their controls on
other factors influencing high sugar intake. They specifically commented on poor
food labelling, restricting advertising, and fiscal policies such as taxes on foods and
beverages with elevated concentrations of FS.
Countries vary in their adoption of the WHO’s recommendations. These variations
are largely based on the type of sugar (added versus free sugars), the recommended
intake of sugar, and differing views on the strength of evidence, linking sugar and
health outcomes. The two forms in which the countries usually present their
guidelines are either through quantitative targets or through qualitative advice. For
example, among high income countries, the USA (U.S. Department of Health and
Human Services and U.S. Department of Agriculture, 2015) and the UK (Scientific
Advisory Committee on Nutrition, 2015) recommends consumption of less than <
10% of total energy intake from added sugars and < 5% of total energy intake from
added sugars respectively, as compared to the qualitative advice offered in Australia
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Australian Dietary Guidelines on sugar intake
In 2013, National Health and Medical Research Council in Australia revised the
Australian Dietary Guidelines (ADG) (National Health and Medical Research
Council, 2013), and included an advice to ‘limit’ the intake for foods and drinks with
added sugars. No quantitative recommendations were made and the advice was based
on the lack of large long-term studies linking the long-term development of
overweight or obesity specifically to consumption of added sugars (Evidence Report,
Section 14.3).

Sugar intake related disease burden in Australia
Results from Australia’s National Nutrition and Physical Activity Survey (NNPAS)
(2011 – 2012) suggest that Australians on average consumed 105 grams of sugar per
day (Australian Bureau of Statistics, 2016). Of this, 60 grams were FS (14 teaspoons
of sugar) and the remainder was intrinsic sugars and milk sugars. Of these 60 grams
of free sugars, 52 grams were from sugar added to food and drinks, and
7 grams from honey and fruit juices. Discretionary products (defined as food products
that are energy-dense and nutrient-poor and associated with being high in saturated
fat, added salt, added sugars or alcohol) accounted for 81% of FS. The survey showed
that 34% of Australians aged two years and over consumed SSBs on the day prior to
interview, with males (39%) more likely to consume these products than females
(29%). Across all age groups, the largest source of FS was beverages including fruit
juice, with a relatively higher proportion of SSBs consumed by adolescents and young
adults. The survey also reported that the median volume of SSBs consumed by
Australians was equivalent to a regular can of drink (375 ml), with males consuming
more than females (437 ml compared with 350 ml). Other major sources of FS
included a range of energy dense and nutrient-poor foods including muffins, cakes or
scones and confectionary. Further analysis of the data revealed that more than half of
the Australian population exceeded the WHO’s recommendation of 10%, and 90%
exceeded the WHO’s recommendation of 5% (Lei et al, 2016).
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In Australia, NCDs account for 91% of total mortality. The most recent data from the
National Health Survey for 2014 ‒ 2015 shows that 63.4% of Australians are
overweight or obese and 27.4% of children aged 5 to 17 years are overweight or
obese (Australian Bureau of Statistics, 2015). In 2014 – 2015, nearly 1.2 million
Australian people (5.1%) suffered from diabetes, of which 1 million (4.4%) selfreported that they had type-2 diabetes (Australian Bureau of Statistics, 2015). It is
likely that these figures may underestimate the data on type-2 diabetes because many
people are not aware of their condition and remain undiagnosed. The National Oral
Health Survey in Australia (Roberts-Thomson, 2007) indicates that every 3 in 10
adults between the age of 25 to 44 years is estimated to be living with tooth decay (or
dental caries).

Theoretical framework: Social determinants of health
Nearly three decades ago Dahlgren and Whitehead (Dahlgren and Whitehead, 1991)
published a ‘Social Determinants of Health’ framework that explained the
determinants of health and health behaviour as layers of influence, beginning with
individual factors and spreading out to facets of the wider community. The graphic
below is modified from both Contento’s work on determinants of food choice
(Contento, 2007) and the social determinants of health to illustrate the determinants of
high sugar intake (Figure 1).
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Figure 1: Determinants of high sugar intake
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FACTORS

INTER-PERSONAL FACTORS
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relationships
INDIVIDUAL FACTORS
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income, health behaviours such as
smoking, alcohol use, physical
activity, food preference, knowledge,
attitudes, beliefs, values, intentions
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There is now compelling evidence on the impact of social, economic, political and
environmental factors (also referred to as ‘upstream’ factors) on one’s health and
health behaviour (Akande et al., 2015; Braveman and Gottlieb, 2014; Contento, 2007;
Kamphuis et al., 2006; McNaughton et al., 2012; Raine, 2005; Shepherd, 1999;
Sleddens et al., 2015; Watt, 2007). Furthermore, social conditions are theorised as
fundamental causes of disease and of health inequalities (Link and Phelan, 1995;
Phelan et al., 2010). Drawing from the literature on the social determinants of health;
the social, economic, political and environmental factors surrounding the individual,
plays a key role in influencing health behaviours that may then impact on health.
Understanding this, the WHO established a Commission on Social Determinants of
Health (SDH) (World Health Organization, 2008). This was established to support
countries in addressing the social factors leading to poor health and to create better
social conditions for health. The WHO further developed a Global Action Plan for the
Prevention and Control of Non-Communicable Diseases 2013 – 2020 to reduce
modifiable risk factors by addressing the underlying determinants of NCDs (World
Health Organization, 2013). The WHO’s Commission on the Social Determinants of
Health defined SDH as, ‘the conditions in which people are born, grow, live, work
and age’ (World Health Organization, 2008)

To produce policy recommendations that are likely to be effective in tackling the
health impact of high sugar intake, we need to better understand the ‘causes of the
causes’ i.e. the social determinants of sugar intake or more broadly determinants of
food choice behaviour. In a contemporary post-industrial era where the food options
are countless (at least in the western world), individuals make many food choice
decisions throughout the day that are likely to be more habitual than rational
(Wansink and Sobal, 2007). It is important to understand the factors influencing food
choice decisions, particularly for sugar intake, given the widespread manifestation of
sugar in various forms in our everyday foods and drinks. Previous research has
attempted to develop food choice models portraying a range of modifiable factors as
proximal and distal factors influencing food choice (Akande et al., 2015; Caspi et al.,
2012; Shepherd, 1999; Sleddens et al., 2015). Proximal factors include food
preferences, nutritional knowledge, beliefs, values, skills, intentions, perceptions,
actions, and socio-demographic factors (such as level of education attained, type of
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occupation, employment and income), whilst distal factors include inter-personal,
physical, economic, social, cultural, and policy factors.

Amongst the proximal factors, knowledge and attitudes have for a long-term been
considered as key determinants of health behaviour. There is evidence showing that,
for several decades, the majority of public health efforts to change behaviour were
limited to increasing knowledge and changing attitudes of individuals (Cohen and
Cohen, 1978; Kelly and Barker, 2016; Kemm, 1991; Worsley, 2002). Several models
have been proposed to explain the role of knowledge as a pre-requisite for health
behaviours either through accumulation of knowledge cascading into changes in
attitudes or behaviours, or both, or through the process of self-efficacy and
motivation. These models include the: knowledge–attitude–practice model; social
learning theory and health locus of control; the health belief model; the theory of
reasoned action; and Bandura’s social cognitive theory reinforcements (Mæland and
Aarø, 1993). Several studies have reported mixed impacts of food-related knowledge
or knowledge of the importance of good health on attitudes (Ahadi et al., 2014;
Cannoosamy et al., 2014; Carrillo et al., 2012; Contento, 2008; Fitzgerald et al., 2008;
Hawthorne et al., 2006; Hendrie et al., 2008; Klohe-Lehman, 2006; Kolodinsky et al.,
2007; McLeod et al., 2011; Miller and Cassady, 2015; Serra-Majem et al., 2007;
Sleddens et al., 2015; Sobal and Bisogni, 2009; Wardle, 2000; Worsley, 2002),
leading to limited adoption of healthy behaviours to some extent. Other factors such
as reasons, beliefs, values, perceptions, and intentions are also identified as essential
determinants of food choice and dietary behaviour (Contento, 2007). Reason is
defined as an explanation, argument or justification for an action or in support of a
belief. If knowledge is said to depict a proposition, then belief is considered to depict
a truth-value associated with the proposition (Engel, 2012). Beliefs are an individual’s
reflection of their identity that may be religious, cultural or moral (Armstrong, 1973).
Values, on the other hand, are principles, standards or qualities that guide individual
decision-making ability (Underwood, 2002). A value is commonly formed by a
particular belief, also related to the worthiness obtained through knowledge,
subsequently governing the behaviour (Griffin and Ohlsson, 2001; Underwood,
2002). Evidence suggests that individuals develop a personal system for food choice
in the form of explanations, arguments or justifications for an action or in support of a
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belief, or by negotiating with food choice values via classifying foods and developing
coping strategies (Contento, 2007, 2008). Thus, while it is important to explore the
role of these individual factors in order to understand the complete picture shaping
high sugar intake behaviour, there is also literature suggesting the role played by the
environment in influencing individuals’ food choices (Sleddens et al., 2015)

The distal factors influencing health behaviours include a range of inter-personal
(such as family and peer influence), socio-cultural (social norms and family
traditions), physical (such as access to and availability of food), economic (in which
the resources to purchase and the price of food matter) and policy factors (where
national and local policies influence food availability) (Phelan et al., 2010; Sleddens
et al., 2015). Previous research has found that family and peer influence, and family
traditions may act as initiating factors for high SSB consumption among adults
(Hattersley et al., 2009a; O'Leary et al., 2012; Perkins et al., 2010). For SSBs, studies
investigating the association of socio-demographic and cultural factors with SSB
intake among adults and children in the U.S. also found higher odds of SSB
consumption across several characteristics. Socio-demographic characteristics,
including young age, low income, low education, racial and ethnic identity (nonHispanic blacks); inter-personal factors such as parental and peer support; and other
factors such as geographical area and other health behaviours (such as smoking,
alcohol consumption and physically inactive, among others) (Baghurst et al., 1992;
Han and Powell, 2013; Jiang et al., 2013; Kit et al., 2013; Kranz and Siega-Riz, 2002;
Mullie et al., 2012; Rehm et al., 2008).

Several other studies have also highlighted the impact of physical, economic and
political factors on SSB consumption both between and within groups. For instance,
low cost and easy availability of unhealthy food products near homes, schools and
workplaces are shown to negatively influence individuals’ choices, leading to
increased SSB consumption (Black et al., 2014; Campbell et al., 2013; Caspi et al.,
2012; Hattersley et al., 2009a; Hendel-Paterson et al., 2004; Kamphuis et al., 2006;
Mazarello Paes et al., 2015; Raine, 2005; Thornton et al., 2012;. Thornton et al.,
2010). A small number of other studies (Han and Powell, 2013; Lei et al., 2016;
Moore et al., 2013; Peterson et al., 2002; Popkin and Hawkes, 2015; Vargas-Garcia et
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al., 2017; Wittekind and Walton, 2014; Zoellner et al., 2016) analysing patterns,
trends and policy responses along with their effectiveness in the context of SSBs have
re-emphasised the critical role of broader distal determinants in shaping health
behaviour.

Gaps in Evidence
Despite high sugar intake being a risk factor for several life-threatening and highly
prevalent NCDs and the presence of a recommendation to limit the intake of FS, there
is still a health burden caused by sugar consumption worldwide. There is relatively
good evidence on the social determinants of SSB consumption as discussed in the
sections above. However, there is a dearth of literature on factors operating at
different levels of social organisation influencing all forms of high sugar intake.
Specifically, scientific evidence on what factors at individual and environmental
levels is important for high sugar intake and whether or not they vary according to
population groups are poor. If the factors do vary, then identifying how, why and in
what way they vary for different population groups, and the reasons that may explain
the variations are fundamental. Further, knowing the extent to which the various
factors are interrelated (if they are) or whether some are more governing than others
when influencing sugar intake are important in order to understand the complete
picture on what causes high sugar intake in the population. Moreover, as sugar
consumption levels vary across countries and is socially patterned (Bolton et al.,
2014; French, 2013; Hattersley et al., 2009a; 2009b; Mishra et al., 2002; Pollard et al.,
2015; Rhodes et al., 2016), it is likely that the determinants of sugar consumption may
also vary across countries, at least to some extent. Hence, it is necessary to explore
and thoroughly understand the influence of different factors on high sugar intake
behaviour among Australian adults. This will offer insights into the most appropriate
prevention strategies to reduce high sugar intake in Australia.
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Chapter Conclusion
In this chapter, I have provided an overview of the role of sugar in diet along with its
health burden both globally and in Australia. Most importantly in this review I
highlighted the adverse health impact of high FS intake particularly on overweight
and obesity, type-2 diabetes and dental caries. I then stated the WHO’s
recommendations for FS intake and illustrated the variations in adoption of these
recommendations in other high-income countries including Australia. Using a social
determinants model of health as a theoretical framework for this thesis, I stressed the
need for identifying and understanding the social determinants for sugar intake, more
broadly – thus, making a case for undertaking this PhD research to inform appropriate
strategies and policies to help tackle the public health challenge of high sugar intake
in Australia.
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In this chapter, I provide an overview of how diverse research methods were applied to
answer the broad research question, ‘What are the determinants of high sugar intake among
adults in Australia’. I begin the chapter by highlighting how multiple methods were
combined to conduct the four related studies (a systematic review, a quantitative
investigation, a qualitative exploration and a policy study). I then provide a detailed
description of the methods used for each study.

Research design

I first used a meta-narrative approach to address the first aim of my overall research question
for this project, ‘to identify the impact of individual-level factors, particularly knowledge of
and attitudes to sugar intake’. I then used a mixed methods design to address the second aim
for this project, ‘to explore the factors contributing to high sugar consumption among
Australian adults’ followed by a critical analysis for the policy study. The central purpose for
using mixed methods was to benefit from the strengths of both quantitative and qualitative
approaches (Creswell and Clark, 2007). This did not simply mean a mix of numbers and
texts; rather, using such a design enabled me to understand and conduct a theoretical inquiry
(Maxwell, 2010) to address the above-stated aim of the project.

There were a number of factors that informed my choice of a mixed methods design. First, as
quantitative and qualitative research methods are based on different epistemological
premises, I wanted to utilise them in combination so that they could complement (and not
compete) with each other’s findings to provide an understanding of the research topic.
Second, I considered mixed methods for my study as the most appropriate choice because it
offered Australian context-specific insights that are essential to understand public health
problems and provide solutions at the population level.

The utility of mixed methods is well substantiated in health behaviour research in public
health. For example, the use of mixed methods research has not only identified the
characteristics of individuals who smoke tobacco, it has also identified the facilitators and
barriers to smoking behaviour (Daykin, 1993; Graham, 1987, 1994). This has led to the
development of appropriate and context-specific public health interventions to tackle tobacco
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use problems such as de-normalising smoking behaviour by raising awareness, mass media
campaigns and banning smoking in public places. Drawing on this literature base, I planned
to use this method in similar ways to understand sugar intake behaviour and identify the
facilitators and barriers for its consumption.

Next, my previous research experience had acquainted me with the fact that quantitative
methods have been the most commonly applied research methodology to study public health
problems (Baum, 1995). It is undeniable that quantitative methods are useful when
identifying disease patterns and their magnitude. However, with the growing evidence on the
influence of complex multiple factors on health and disease, there is a consensus on the value
of the combined use of both quantitative and qualitative approaches in the form of mixed
methods (Andrew and Halcomb, 2006; Azorin and Cameron, 2010; Balasubramanian et al.,
2016; Campbell et al., 2017; Curry et al., 2009; Doorenbos, 2014; Fetters et al., 2013;
Fielding, 2012; Frohlich, 2002; Gupta and Keuskamp, 2018; Johnson and Onwuegbuzie,
2004; Niglas, 2004; O'Cathain, 2009; Östlund et al., 2011). Therefore, to ensure that my
research offers a thorough understanding of the problem and not just a small part of it, I used
a mixed methods design.

Last, having previously applied quantitative and qualitative methodologies to research
projects separately, I could appreciate the strength of these methods independently.
Additionally, under the guidance of my supervisors who have experience and expertise in
both quantitative and qualitative methodologies, I deemed it as an appropriate opportunity to
use my doctoral training as a platform to learn and demonstrate a range of skills and
methodologies for effectively building my research project. Therefore, I purposely integrated
quantitative and qualitative methods, and applied mixed methods to one overall project to
gain an understanding of the principles underpinning the methodology and its application.
Overall, the application of mixed methods enabled my research to yield a more novel
understanding of sugar intake among Australian adults than it would have if I had relied on a
single method alone.
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Rationale for using Sequential Explanatory design

The literature on mixed methods suggests that quantitative and qualitative techniques can be
employed in various ways – concurrently or sequentially or both (Clark, 2010; Creswell and
Clark, 2007). In a concurrent mixed methods design, quantitative and qualitative data are
collected and analysed simultaneously but separately and the results are converged for
interpretation. In the sequential mixed methods design, quantitative or qualitative data are
collected one after the other. This sequential mixed methods design could either be in the
form of an exploratory study where the qualitative exploration is followed by the quantitative
investigation or vice versa in the form of an explanatory study design. The third type of
mixed methods design combines both concurrent and a sequential design together in one
study and is referred as a multiphase or iterative mixed methods design. Because each type of
the design has its merits and demerits, the decision to choose a particular combination is
critical and is largely dependent on the research question.

I adopted a sequential explanatory mixed methods design for my study where a quantitative
investigation was followed by a qualitative exploration. I chose this particular approach
because, although findings from one strand would lead to the development of another, they
collectively offered different but complementary information about the same topic (Creswell
and Clark, 2007). Another key reason for choosing this method was that both quantitative and
qualitative methods held equal importance when addressing the research question. This also
provided me with an additional advantage in that the findings could be written in two phases
making it clearer for both the researcher and the reader.

However, as recognised by Creswell there are also limitations to the sequential explanatory
mixed methods design approach (Creswell and Clark, 2007). To overcome each of the
limitations, I adopted several strategies a priori. The first limitation of such an approach is
the considerable amount of time spent in designing, conducting, analysing and reporting the
findings of both the studies. As the time and funding provided to me to complete this doctoral
research was three years, setting appropriate timelines and following it from start to
completion for each study helped me resolve this limitation.
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The second limitation is the time-consuming process involved in identifying the participants
for the follow-up study, which had the potential to delay the research. With relatively
uncomplicated access to a larger database of the National Dental Telephone Interview Survey
(NDTIS) collected within the University of Adelaide, information on participants was made
available to me for my qualitative study. As the confirmation on the availability of the
NDTIS data (Australian Research Centre for Population Oral Health, 2017) was provided to
me before the qualitative study commenced, no delays were encountered in obtaining the
ethics approval.

The sequential explanatory mixed methods study that I designed for this project was planned
and conducted in two phases. In the first phase, I conducted a quantitative investigation ‘to
identify the characteristics of Australian adults exceeding the WHO’s free sugars intake
recommendations and to compare the sources of free sugars intake between those exceeding
and complying with the WHO’s recommendations’. I developed this study to identify
whether or not there are specific subgroups in the Australian population that consume higher
amounts of free sugars than their counterparts. From the secondary data analysis of the
Australian National Nutrition and Physical Activity Survey (NNPAS) 2011 – 2012
(Australian Bureau of Statistics, 2015), I found that nearly all Australians within all
subgroups consume free sugars above the WHO’s recommendations, with beverages as the
major source of free sugars. These findings assisted me with developing the next phase of my
research, the qualitative study ‘to explore Australian adults’ insights into sugar intake
behaviours and to identify possible explanations for their behaviour’ (this objective was
redefined and is discussed later in the chapter). This was conducted through in-depth
interviews among high and low sugar consuming men and women residing in South Australia
across different age groups. Using thematic analysis, I found that Australians both
conceptualise and negotiate their sugar intake behaviour using a moral discourse.

While each of the two studies separately contributed to an enhanced understanding of
Australian’s sugar intake behaviour, they collectively offered a broader account of factors
influencing high sugar intake among Australian adults. The framework presented below
details the sequence of the studies, including data collection and analytical methods (Figure
2).
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Figure 2: Study design
Research Question
What are the determinants of high sugar intake among adults in Australia?
Method: literature review
AIM 1
AIM 2
To identify literature on factors influencing knowledge and
To explore the factors contributing to high
attitudes; and the impact of knowledge and attitudes on sugar
sugar consumption among Australian adults
intake. (Paper 1:Protocol and 2: Systematic Review)
using mixed methods.
Method: Systematic review
Method: Sequential explanatory study
design
Data analysis: Meta-narrative synthesis

Objective 1: (Paper 3)
To identify the characteristics of Australian adults
exceeding the WHO’s free sugars intake
recommendations and to compare the sources of
free sugars intake between those exceeding and
complying with the WHO’s recommendations.
Data used: Australian Health Survey 2011-2012
Data analysis: Descriptive analysis
QUANTITATIVE STUDY

Objective 2: (Paper 4)
To explore Australian adults insights
into sugar intake behaviours and to
identify possible explanations for
their behaviour’ (objective redefined
and discussed later in the chapter)

Data used: In depth interviews
Data analysis: Thematic analysis
QUALITATIVE STUDY

Objective 3: (Paper 5)
To propose research and policy
recommendations to tackle the
public health challenge of high
sugar intake in Australia.
Data used: Scientific literature and
grey literature
Data analysis: Document analysis
POLICY STUDY

Interpretation of all the study findings
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Methods used for Systematic Review
A systematic review was designed and conducted: ‘To identify factors influencing
adults’ knowledge and attitudes about sugar; and to determine if there is an
association between adults’ knowledge and attitudes about sugar, and sugar intake’.

A priori, I developed a protocol of the review in order to establish and set criteria for
the conduct and reporting of the systematic review. To avoid any duplication of work
and document systematic review plan, I registered the title of the review in the
PROSPERO International prospective register of systematic reviews (registration
number CRD42015027540) (Gupta et al., 2015). PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines (Moher et al., 2009) were
followed for the reporting of the systematic review process as stated both in the
protocol and the review. To ensure a robust review process, I followed a series of
steps including: developing of a search strategy and adapting it to several
bibliographic databases; application of inclusion and exclusion criteria; study
selection; conducting quality assessments using the Effective Public Health Practice
Project quality assessment tool (Effective Public Health Practice Project, 2009) and
finally synthesising the data using a meta-narrative synthesis approach.

Due to the heterogeneity observed between the small number of studies identified
(in

study

quality/design,

setting,

participant

characteristics,

measures

of

correlates/determinants) and reported effect estimates (proportions, means, beta-coefficients and odds ratios), a conventional meta-analysis could not be conducted.
Instead I used a meta-narrative approach to compare and contrast the literature on
determinants and the association of knowledge and attitudes with sugar intake. As a
meta-narrative method is often used when synthesising literature on a broad range of
topics and research questions (Greenhalgh et al., 2005), I used this method for
evaluating the literature for my study. This method was developed as a pragmatic
response to challenges that emerged when understanding concepts that are being
viewed differently by different people. For example, some may conceptualise
building dams as an expertise in the field of engineering; while others may suggest
that dams are a result of colonialism; or a threat (or promise) to the eco-system; or as
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an inspiration for literature, and so on. According to the Realist and Meta-narrative
Evidence Syntheses: Evolving Standards (RAMESES), a meta-narrative approach is
an innovative method that enables integrating data obtained from both qualitative and
quantitative evidence (Wong et al., 2013). This allows a more sophisticated
understanding of the evidence in line with the research question. The steps undertaken
when using the meta-narrative approach in analysing and pooling the evidence
included planning, search, mapping, appraisal and synthesis. Most of the steps
included in the meta-narrative approach are similar to that of a conventional
systematic review. However, with regard to the synthesis in particular, a metanarrative approach systematically summarises and identifies key patterns between the
studies. The meta-narrative approach helps in collating and classifying conflicting and
contesting ideas emerging from the evidence into overarching themes. This aids in
making sense of the diverse literature and also enables readers to make informed
judgments on the coherence and plausibility of the evidence.

Methods used for Quantitative study
A quantitative study was conceptualised and designed: ‘to identify the characteristics
of Australian adults exceeding the WHO’s free sugars intake recommendations and to
compare the sources of free sugars intake between those exceeding and complying
with the WHO’s recommendations’.

Prior to conducting the secondary data analysis, I formulated a data analysis plan
(Appendix 1) using the Australian National University’s template on ‘Developing a
Quantitative Data Analysis Plan for Observational Studies’ (Australian National
University, 2013). This template enabled me to refine my research question and
develop clear and testable hypotheses. Writing and implementing an analytical plan
safeguarded my study from producing data-driven results and helped in maintaining
research integrity and quality (Australian National University, 2013; Simpson, 2015).
All the supervisors had an opportunity to provide their feedback on the plan. The data
analysis plan provided me with clarity on the availability and appropriateness of the
data set, in identifying exposure and outcome variables, and in outlining an analytical
strategy to be adopted. Documenting the data analysis plan offered a road map to
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provide step-by-step guidance in both conducting the study as well as in recognising
and preparing strategies to overcome the potential limitations. However, at the time of
writing the data analysis plan, the objective to identify the source of free sugars was
not incorporated. It was later considered that describing the source of free sugars for
the population exceeding and complying with WHO’s recommendations would
further strengthen the findings and provide a more complete evidence base for policy
recommendation for Australia. Hence, I then incorporated an additional objective of
identifying the sources of free sugars to the overall objective of the study. This has
been further described both in Chapter 5 and the related publication.

Data and study population

To address the objectives of the quantitative study, I identified the NNPAS
2011 – 2013 (Australian Bureau of Statistics, 2011 – 2013) as the most appropriate
dataset.

NNPAS

is

a

component

of

AHS

2011 – 2013 that is the largest health survey ever conducted in Australia on a
representative sample of Australia population. The survey includes a range of
information about health-related issues, including health status, risk factors, health
service usage and medications. The NNPAS component includes detailed physical
activity information using self-reported and pedometer collection methods, along with
detailed information on dietary intake and foods consumed from over 12,000
participants across Australia. This nutrition component was the first national nutrition
survey of the adult population conducted in over 15 years until recently. Finally, this
dataset was publicly available and de-identified dataset.

Dietary intake

NNPAS included information on the food, beverages and dietary supplements
consumed by the individuals, along with information on socio-demographic, health
and physical activity-related behaviours from 12,153 individuals aged ≥ 2 years.
Information for the nutrition component of the NNPAS was gathered using a
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validated, computer-assisted, multiple-pass, 24-hour dietary recall (previous day from
midnight to midnight) on all foods and beverages consumed on the day prior to the
interview. Where possible, at least 8 days after the first interview, respondents were
contacted to participate in a second 24-hour dietary recall via telephone interview
(Australian Bureau of Statistics, 2011 – 2013).

Participant records of foods and beverages were converted into energy and nutrients
using the Australian Food and Nutrient Database (AUSNUT) 2011 – 2013 (Food
Standards Australia New Zealand, 2014). AUSNUT includes food, dietary
supplement and nutrient intake estimates, consumed as part of the 2011 ‒ 12 NNPAS
component of the AHS. It further includes:
•

53 nutrient values (includes calculated total energy in KJ), calculated total sugar,
and individual sugars (Fructose, Glucose, Sucrose, Maltose, Lactose and Galactose)
(per 100 grams edible portion basis) for each of the 5,740 foods and beverages.

•

Total sugar is calculated as a sum of Fructose + Glucose + Sucrose + Maltose +
Lactose + Galactose.

•

Estimates of added and free sugars are also included for each food item
corresponding to the food item in NNAPS.

The AUSNUT database has been validated for added and free sugars content of foods.
This involved ensuring that the added sugars and free sugars estimates were both
equal to or lower than the total sugar estimates; the free sugars estimates were equal
to or higher than the added sugars estimates; and that the total sugar estimates
calculated for a particular recipe was equal to the total sugar estimates obtained by the
AUSNUT.

Population characteristics
To describe the characteristics of the Australian adult population, based on the social
determinants framework and evidence on other determinants of high sugar
consumption, I categorised the co-variates obtained from NNPAS dataset into three
categories:
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(1) Demographic characteristics: This included variables such as age (18 to 30,
31 to 50, 51 to 70 and 71 to 85 years), sex (male, female), marital status (married, not
married) and household type (living alone, couple only, couple with children, one
parent with children, and unrelated or others), country of birth (Australia, main
English-speaking countries, other), year of arrival (born in Australia, arrived 1985 and
before, arrived 1986 ‒ 1990, arrived 1991 ‒ 1995, arrived 1996 ‒ 2000, arrived
2001 ‒ 2005, arrived 2006 to year of collection).

(2) Socio-economic characteristics: This included level of education attained (primary
or below, year10/11, year 12, certificate/diploma, bachelor/graduate or post-graduate
degree), household income classified into deciles (1 – 3rd decile, 4 – 7th decile, 8 –
10th decile, not stated/not known), remoteness location of area of residence (Major
cities, Inner regional and other (Outer regional, Remote, Very remote)), and the
measure of socio-economic index for areas for relative socio-economic advantage and
disadvantage (IRSAD) in quintiles (lowest 20%, 2 – 4th quintile, highest 20%).

(3) Health behaviour characteristics: This included current smoking status (yes, no),
whether physical activity last week met the Australian guidelines of 150 minutes (yes,
no), whether the intake of fruits met the recommended Australian dietary guidelines
(fruits ≥ 2 serves/day (yes, no)); whether the intake of vegetables met the
recommended Australian dietary guidelines (vegetables ≥ 5 serves/day (yes, no)),
frequency of salt intake (very often/occasionally, rarely, not used, not known) and
whether or not currently on a restricted diet (yes, no).
I replaced a question (initially included in the draft analysis plan) on ‘Level of fitness
activity undertaken for fitness, recreation, sport or walking for transport in last week’
(High/Moderate/Low/Sedentary (very low)/Sedentary (no exercise)/NA) with
‘whether physical activity last week met the Australian guidelines of 150 minutes
(yes, no)’ in the final analysis for a better understanding on adherence to the dietary
guidelines. I also omitted a question on ‘Source of tap water (Community water
supply-Tank-Spring/Never drink tap water/Other-Not known)’ from the final analysis,
as it did not provide any relevant information on the consumption levels of free
sugars.
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Estimation of usual intake for free sugars
Individuals’ free sugars intake was measured as the usual percentage of energy intake
from free sugars. Individuals’ usual dietary intake is the long-run average daily intake
of a nutrient or food (Tooze et al., 2006). Hence, to account for within-person
variations, I used the second 24-hour recall data to derive precise usual nutrient intake
estimates for the Australian adult population. Although there are methods such as
National Cancer Institute, Iowa State University and Statistical Program to Assess
Dietary Exposure, I used a web-based program called the Multiple Source Method
(MSM) because it is simple, user-friendly program and it generates estimates for both
individuals and populations usual dietary intake (Harttig et al., 2011; Laureano et al.,
2016). All the others only generate the usual intake distribution for the population.
MSM has also been used by others analysing the same dataset (Lei et al., 2016). Two
additional variables were obtained according to whether participants met the WHO’s
10% EFS and 5% EFS recommendations respectively. This was done separately for
men and women as MSM software was not able to process the number of records in
the dataset for both sexes combined.

Classification of sources of free sugars

The food sources of free sugars was measured as the proportion of energy from food
groups that contributed the most to free sugars intake. As the objective was to
determine the food sources of free sugars, I adopted and modified a previously
published list of food groups containing added sugars to include fruit juices and
vegetable juices to capture the range of sources of free sugars. I then categorised food
items into the following six categories using the ABS food group codes for the
purpose of this study (Lei et al., 2016):

(1) Beverages (including fruit and vegetable juices and drinks, cordials, soft drinks,
flavored mineral water, electrolyte, energy and fortified drinks and other beverage
flavoring or prepared beverages)
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(2) Cakes, biscuits, pastries and batter-based products (including sweet and savory
biscuits, cakes, muffins, scones, cake-type desserts, pastries, batter-based products,
dishes and other confectionery where sugar is the major component)

(3) Chocolate and confectionery (including chocolate, chocolate-based confectionery,
fruit, nut and seed bars, muesli or cereal (granola) bars and other confectionery)

(4) Sugar and sweet spreads (including sugar, honey, syrups, jam and lemon spreads,
chocolate spreads, sauces)

(5) Sweetened dairy products including ice cream and ice confectionery (including
yogurt with added fruits and flavor, frozen milk products, custards, and other dishes
where milk or a milk product is the major component, flavored milk and milkshakes)

(6) Bread and cereals (including bread, bread rolls, flat breads, savory or sweet
breads, breakfast cereal).

As all other remaining food items contributed approximately 11% of the total free
sugars as compared to other groups that contributed about 89% of free sugars, I did
not include them in the analysis. I grouped these remaining food items into ‘other
food sources’.

Data Analysis

For the purpose of this study, I selected the data on the total adult population
(n = 9,435) aged ≥ 18 years from the NNPAS dataset. Next, to measure the Australian
adults free sugars intake, I converted the data on food and beverage consumption
obtained from NNPAS into energy and nutrients using the AUSNUT 2011 – 2013.
Using the AUSNUT database (g of FS/100 grams), estimates of FS for each food
were extracted and matched to the foods consumed by each individual in the NNPAS.
Using the MSM program, I computed the usual intake estimates of % EFS estimates
for men and women which I then used to estimate the proportions of the Australian
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adult population exceeding the WHO’s recommendations of 10% and 5% EFS intake
across a range of socio-demographic, socio-economic and health behaviour
characteristics. To estimate the % EFS from the free sugars-contributing food groups,
I multiplied each gram of free sugars by energy of sugar (a conversion factor of 16
KJ) and then divided it by total energy (in KJ) from free sugars. I estimated this value
for both the whole population as well as for those exceeding and complying with the
WHO’s recommendations.
Using proportions, means and confidence intervals, I summarised all the variables and
described the data. This is the most appropriate way to summarise a continuous
variable that has a normal distribution. The statistical tests used to assess differences
between groups were a comparison of means with sampling error assessed by whether
confidence intervals overlapped. Throughout the process of data management and the
analysis of free sugars, I kept a close check of my estimates with that of the
Australian Bureau of Statistics (ABS) for accuracy. I used STATA/SE version14 to
conduct all the analyses and the results are presented as a mean with 95% confidence
intervals (95% CI). I also applied sample weights to account for under or overrepresentation of particular demographic groups in the AHS.

Ethics
Because the AHS ‒ NNPAS data was a publicly available previously de-identified
dataset, this study was exempted from undergoing an ethics review. I also completed
a preliminary ethics checklist prior to undertaking the analysis to ascertain that all the
requirements for the ethics exemption were met and that my study did not require any
ethics approval (Appendix 2). I initially completed an online registration form to
obtain access to the dataset on the ABS website stating the purpose of the research
and the type of data analysis that I intended to conduct. Following its approval, the
contact person who handled the ABS data within the University of Adelaide granted
me access to the data. Additionally, I also obtained approval from the ABS to load the
data on the third-party software site, the MSM web-based program for the analyses.
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Methods used for Qualitative study
A qualitative study was designed – ‘To explore Australian adults’ insights into sugar
intake behaviours and to identify possible explanations for their behaviour’

Building on the findings from the quantitative study, I designed and planned the
qualitative study. My goal was ‘to explore Australian adults’ insights into sugar intake
behaviours and to identify possible explanations for their behaviour’. This included
identifying the reasons, beliefs and values embedded in Australian society that
underpinned high sugar intake behaviour. However, as is common with the iterative
process of analysing qualitative data, emerging themes from the analysis placed a
central focus on how individuals perceived and conceptualised sugars in ways that I
had not anticipated at the start of the study. Hence, I redefined my original goal (for
analytical purposes and not for design of the qualitative study) to focus on these
underpinning moral issues as well as exploring ways in which people negotiate with
their everyday decision-making towards sugar consumption. My new objective then
was to explore – ‘How Australian adults interpret and negotiate their sugar intake’.

Sampling

I sourced the sample selected for this study from the NDTIS (Australian Institute of
Health and Welfare, 2015). The NDTIS is a component of a larger National Survey of
Adult Oral Health (NSAOH) (AIHW Dental Statistics and Research Unit, 2007) in
Australia which is a longitudinal survey that includes a follow-up of participants from
the previous NSAOH 2004 ‒ 2006.

I used a purposive sampling technique to select the participants for this study.
Purposive sampling is a type of non-probability sampling technique that focuses on
particular characteristics of a population that is best suited to answer the research
questions (Palys, 2008). As the participants included in the study had previously taken
part in the NDTIS 2016 – 2018 (Australian Institute of Health and Welfare, 2015),
information on their sugar intake was available to me before the interviews. This
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enabled me to identify the participants with high and low sugar consumption so that I
could draw comparisons between these two groups.

Recruitment

While the NDTIS was a national survey, including the South Australia state, the
NDTIS interviewer sought permission to contact interviewees to seek their
participation in future research. The administrator then provided me with the
demographic details (age and gender), information on sugar consumption and contact
details (residential address, phone number and email address) for English speaking
adults, aged ≥ 18 years and residing in South Australia who had expressed an interest
in participating in future research (n = 150). I first stratified the sample by
participants’ sugar consumption levels into high sugar (HS) and low sugar (LS)
consumers. Then, within the high and low sugar consumer groups, I then stratified
participants according to age (18 to 30 years, 30 to 50 years, 51 to 70 years and 71+
years) and gender (male and female).
I assessed the participants’ sugar consumption levels using three questions in the
NDTIS adapted from the UK Adult Oral Health Survey 2009 (The Health and Social
Care Information Centre, 2011). The questions along with the response options and
the coding assigned to assess the response in order to classify high and low sugar
consumer are as follows:

Q1. How often, on average, do you eat a serving of cake, biscuits, dessert or pastries?
Q2. How often, on average, do you eat lollies, confectionery or chocolate?
Q3. How often, on average, do you have fizzy drinks, soft drinks or cordial,
(excluding diet or sugar-free drinks) or fruit juice?

Response options for all the above questions included were: 6 or more times a week;
3 ‒ 5 times a week; 1 ‒ times a week; rarely or never.
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Using a predetermined coding criteria set by the UK Adult Oral Health Survey
(Chadwick et al., 2011), I coded the participants who responded ‘6 or more times a
week’ to any one of the three questions as ‘high sugar consumer’ and those who
responded ‘1 ‒ 2 times a week; rarely or never’ as ‘low sugar consumer’. Participants
who responded ‘3 ‒ 5 times a week’ were neither coded as high nor low sugar
consumer and were not included in the study. This led to a total of 91 potential
participants of which 61 were LS consumers and 30 were HS consumers (Figure 3).

It is important to note that the information on sugar intake obtained from NDTIS was
different from that in the NNPAS in the way that NDTIS included the frequency of
sugar consumed based on three questions as described above, while NNPAS included
information on food and beverages consumed, which were then broken down into
energy and nutrients using AUSNUT database.

Figure 3: Sampling framework

Total participants
obtained (n=150)
Participants eligible
(n=91)

Participants not
eligible (n=59)

High sugar
consumers (n=30)
Participants
contacted
(n=21)
Participants
agreed (n=11)

Participants unable
to contact (n=9)

Participants not
agreed (n=10)

Participants interviewed (n=7) 18-30
years n= 2; 31-50 years n= 1; 51-70
years n= 2; 71+ years n= 2
Participants not
responded (n=4)

Low sugar consumers
(n=61)
Participants
contacted (n=29)

Participants
agreed (n=13)

Participants unable
to contact (n=31)

Participants not agreed
(n=16)

Participants interviewed (n= 8) 18-30 years n=
2; 31-50 years n= 2; 51-70 years n= 2; 71+ years
n= 2
Participants not
responded (n=5)
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Once the stratification was completed, I then sent information packs to participants in
both high and low sugar consumer groups (Appendix 3). The information packs
contained an invitation letter to participate in a face-to-face interview; a participant
information sheet describing the purpose of the research; the procedure involved in
conducting the research (including audio tape recording); and a consent form. To
ensure a cross-section of participants, I contacted an equal number of men and women
in each of the four age groups within high and low sugar consumer groups. Because
only a few (n = 3) participants responded via email seeking to organise the interview,
I contacted the others after about ten days from sending the information pack to
ascertain their willingness to participate in the research. I then made appointments and
conducted interviews with those interested on a suitable date and time.

Rationale for the interview format
I used an in-depth, open-ended semi-structured interview technique for the study to
obtain insights about people’s understandings, views, experiences, beliefs, and
motivations towards high sugar intake. Interviewing techniques are relevant when
little information is known about the phenomenon under investigation (Gill et al.,
2008; Silverman, 2004). Open-ended semi-structured interviews allow for a detailed
investigation on a particular topic as they include a number of inquiries. With openended questions, the participants are able to discuss and share their perspectives in
their own words in detail. Thus, using an open-ended interview format provided me
with the opportunity to engage the participants in a conversation by including probing
questions to obtain in-depth responses. In addition to probing, I used a range of other
strategies such as tape-recording of interviews; writing observation notes that
included participants’ reactions on certain questions to obtain a complete
understanding of the topic.

The interview guide

I developed a semi-structured interview guide to steer the discussion on the research
topic (Table 1). The questions included in the interview guide were informed by the
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findings from the systematic review and from the quantitative investigation conducted
prior to this study. From the systematic review it was evident that knowledge and
attitudes only partially influenced sugar intake; therefore the questions included in the
guide aimed to focus on a number of different factors other than knowledge and
attitudes that may influence an individual’s sugar intake. The results of the
quantitative investigation indicated that the majority of Australians consume sugar
above the WHO’s recommendations. Therefore, I included those participants
consuming high and low levels of sugar and stratified them by age and gender to
make comparisons. The interview guide was used as a tool to ensure that I covered all
topics of interest, in any order depending on the interview process.
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Table 1: Semi-structured Interview Guide
1.
2.

Tell me about the food you ate/drank in last 24 hours?
Of all the food you ate/drank, which ones you think:
a. Had sugar in them? Why do you think so?
b. Sweet in taste?
c. Not sweet to taste but had sugar in it? Why do you think so?
3. What do you think are the good and/or bad things about eating sugary food?
a. What are the good things about eating sugar?
b. What are the bad things about eating sugar?
4. I’m going to give you a number of terms. Each time I’ll ask if you have heard of it or
not. If you have heard of it then whether you can explain what it means and also think
of an example. And if you haven’t heard of it, I will move on to the next one and it is
all right if you have never heard of it before. Have you heard the term:
a. Natural sugar? What do you think it is? Can you explain with an example?
b. Added sugars? What do you think it is? Can you explain with an example?
c. Free sugars? What do you think it is? Can you explain with an example?
d. Hidden sugar? What do you think it is? Can you explain with an example?
5. How much sugar do you think is in the food and drinks you consume? Why?
6. Under what sorts of situations do you feel like eating/drinking sugary food? Why?
7. What do you think limits/stops you from eating/drinking sugary foods? Why?
8. Have a look at this picture below ‘on number of teaspoons of sugar present in some
food and drinks commonly consumed’ before proceeding further.
9. What do you see and think about this picture and the information in it? Can you
explain?
(Probe: What do you think about the amount of sugar in these food items? Which ones surprise
you in this picture? Why? Which ones were not surprising? Why? How does looking at the
picture make you think about your own diet/ food you eat)

10. Health professionals have set a recommendation that we should all consume less than
about 12 teaspoons of sugar each day. Tell me how you feel about this
recommendation? Say if you were planning to try to meet this recommendation, how
would you go about it?
11. What would your plan look like? What aspects of your eating would you change?
How and why? What aspects of your life might make it easy or difficult for you to
meet the recommendation? Why?
12. Where do you get most of your information about pros and cons of eating sugar?
13. My last question is what you think should be done to help people reduce sugar intake
among adults in Australia. Your suggestions to government and policy makers? Why?
14. Anything else you would like to add to this?
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I conducted a total of 15 in-depth interviews until the point when I perceived a sense
of repetition (or saturation) in the participants’ responses and no new information was
received. The interviews were held in English and they lasted for approximately 45 –
60 minutes. I began the interview according to the interview guide and asked the
participants to recall the food consumed in last 24 hours and whether or not the food
was sweet in taste or had sugar in it. Then the conversation followed depending on the
participant’s response. I then sought their understanding and perception of different
types of sugar. I kept referring back to the guide to pick up on probes and to ensure no
question remained answered. I also asked the participants if they could estimate how
much sugar they consumed on average in a day by giving examples of the amount of
sugar in a can of beverage. Nearly 20 minutes into the interview, I showed the
participants a picture of the amounts of sugar present in commonly consumed food
items. This was a stimulating point in the interview as the participants expressed both
surprise and shock reactions at the same time, and immediately reflected back on their
response to the amount of sugar they consume. I then asked some probing questions
to gather further understanding of their thought process such as ‘how does looking at
the picture make you think about your own diet/food you eat’. This led to discussion
on how circumstances compelled people to consume sugar with illustrations on the
ways they managed their intake of sugary foods and drinks. All the interviews were
recorded using a digital voice recorder, and the data was then transcribed verbatim
and used for analysis.
Prior to conducting the interviews with study participants, I pilot-tested the interview
guide with four participants of different age, gender and educational status. Analysing
the pilot data enabled me to revise the questions and the probes for accuracy and
appropriateness. The questions were simplified to allow the participants to understand
and comprehend the questions. The simple structure of the interview guide enabled
me to build a rapport with the participants and engage them in the discussion during
the interview.

I undertook several steps to ensure the quality, reliability and validity (Elo et al.,
2014; Hays et al., 2016) of the information obtained. I familiarised myself with the
interview questions in order to conduct interviews with confidence and clarity.
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Careful consideration was given to my communication and listening skills. Building
on the previous repertoire of interviewing skills, I first introduced myself, then
greeted and thanked the participant for agreeing to participate in the interview and
escorted the participant to the interview location. I then explained to the participants
the aim and purpose of the study and the protocol of the interview. This included the
use of a tape recorder to record the interview, the approximate duration of the
interview, procedures undertaken to ensure the confidentiality of the participant’s
information and the recording at all times, and I reminded the participants of their
right to discontinue or choose not to answer any question that made them
uncomfortable. I further assured all the participants that their responses would not
influence their relationship with the University of Adelaide.

Finally, before beginning with the interview, I asked the participants to sign two
copies of the consent form, one of which was given to the participant and I kept the
other for my records. This transparency in the process ensured the participants were
aware of their rights and enhanced their confidence in me and the entire interview
process (Gill et al., 2008). Using a cover sheet, I also recorded the interview date,
start and finish time of the interview, whether or not the consent form was signed,
participant number, and the participant’s demographic information including sex and
age. During the interview process, I adopted a welcoming, open body language. I also
used expressions such as nodding and smiling to develop a rapport with the
participant and encourage them to share their responses. Wherever required I asked
probing questions (open-ended) during the interview to further clarify the
participant’s perspective and viewpoint. At the end of the interview, I asked the
participant if they would like to add anything to the interview, which I might have
missed in their responses. This was important as it provided the participants with an
opportunity to share and highlight certain aspects that according to them were
important but were not really discussed during the interview (Gill et al., 2008). At the
end of the interview, I once again reassured the participants of their confidentiality
and thanked them by offering them a dental pack (that included a toothbrush, a
toothpaste, a mouthwash, a dental floss) as a token of appreciation for their time and
for sharing their responses.
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Data Analysis: Using Thematic analysis
I began transcribing the data while the data collection was underway to ensure the
appropriateness of the questions and assess the need to emphasise certain questions in
future interviews. I checked the transcriptions for accuracy by comparing the
recordings with the transcripts multiple times. Uses of pauses expressed as ‘umm’
were retained in the transcripts to enable an accurate data analysis. I then exported the
data to the N-Vivo (QSR International), version 11.2.2 software for data analysis.

Using a thematic analysis, I inductively investigated the participants understanding
about sugar. According to Braun and Clark (Braun and Clarke, 2006), thematic
analysis is a process that involves identification of patterns leading to themes by
carefully visiting and revisiting the data multiple times. This is an important feature of
the thematic analysis as it provides flexibility to the researcher to draw multiple
interpretations from the data that are relevant to the research. Themes are concepts or
patterns identified in the data that best describe the phenomenon under investigation.
Using inductive thematic analysis to identify meaningful patterns, I adopted a 2-step
coding process – initial (or open) coding and selective (or focused) coding. The
coding process included the six phases of thematic analysis including familiarisation
with data, generating initial codes, searching for themes, reviewing themes, defining
and naming themes, and producing the final report (Braun and Clarke, 2006).

In the initial (or open) coding phase, I read and re-read each transcript to identify the
words, sentences and instances that participants used to describe their perspectives on
sugar, thereby generating preliminary ideas. This included open coding of all possible
interesting ideas within the interviews. In the next phase, all the recurring initial codes
that I observed in initial coding were collated into potentially relevant categories and
themes. Unconsciously, the initial categories I generated included: the facilitators and
barriers to sugar consumption with sub-categories of individual, socio-economic and
environmental determinants of health. These categories were based on my previous
understanding of the social determinants of health, and the codes were deductively
identified to fit these categories. However, the categories did not seem to capture the
nuances in the data, and did not provide any meaningful information on the reasons
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why and how people consume sugar. These categories also did not offer any insights
on whether or not high sugar consumers differed from low sugar consumers in any
way. At this point, I consulted the supervisory team and they advised that I revisit the
transcripts afresh and restart the coding process again. Performing the open coding of
the data again without using any predetermined categories enabled me to identify
more codes and themes inductively. This particular step led me to unpack the layers in
which people conceptualised and negotiated with their sugar consumption using a
moral discourse. The initial codes were then reviewed to identify themes and also to
check for accuracy in relation to the coding. This was then followed by the final step
of theoretical coding, which is considered as a more sophisticated level of coding that
involves establishing of interrelationships between the categories that inform the
themes. Through axial coding, I was able to draw links between codes, categories and
concepts. For example, a range of rationalisations narrated by the participants to
justify their sugar intake was dependent on how they perceived sugar (good or bad) as
well as the circumstances in which they consumed sugar. This allowed for a deeper
conceptual understanding of the phenomenon by describing a clear storyline
highlighted by each of the themes. To understand the connections between the
concepts and processes that people adopt towards their sugar intake, the analytical
framework for this study was based on the inter-relationship between internal and
external forms of morality with regards to the participants’ sugar intake. I discussed
all the extracts, codes and themes with my primary supervisor several times to reach
the final set of themes, and then I discussed the final themes with the team to achieve
consensus. The results of this study are reported in a publication format using the final
set of themes with selected extracts as examples that best informed the research
question. This is detailed in Chapter 6.

Rigour and quality

Maintaining rigour in qualitative research is crucial. It involves ensuring thoroughness
and appropriateness at every step of the research process, that includes: research
design, data collection, data analysis and interpretation (Cohen, 2006; Hays et al.,
2016). The concept of rigour is often paralleled with concepts of trustworthiness,
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validity and goodness (Emden and Sandelowski, 1984; Silverman, 2004). The aim of
ensuring rigour or trustworthiness in qualitative research is to establish that the
findings are reliable and worth believing (Elo et al., 2014; Lincoln and Guba, 1985).
To ensure rigour or trustworthiness of the qualitative findings, four criteria that
require careful consideration include: credibility, transferability, dependability, and
confirmability (Creswell, 2012; Hays et al., 2016).

Credibility in qualitative research (similar to interval validity in quantitative research)
is referred to establishing the extent to which research results can be considered
believable, depending on the research process. By ensuring the participation of all
researchers throughout the analytical process, I maintained the credibility in this
study. Furthermore, to improve the credibility of the data, my primary supervisor and
I independently analysed a sample of identical transcripts and discussed the
commonalities and discrepancies in codes. This also enabled the analysis to be datadriven; where two independent researchers inductively coded the data to avoid
including any preconceptions. In addition, I conducted several discussions with the
team throughout the process to reach consensus on the themes and interpretations.
With the agreement of the team, I then presented selected extracts as representative of
each theme to improve the credibility of my study’s findings.

Transferability in qualitative research (similar to external validity in quantitative
research) is referred to the extent to which the results are generalisable or
transferrable to other contexts or settings. Presenting a clear and thorough description
of the research context i.e. the steps involved in sample selection, settings, data
collection, and analysis including illustrations by using quotes central to the research,
I was able to establish transferability of my study.

Dependability in qualitative research (similar to reliability in quantitative research) is
based on the idea of reliability or repeatability of the study across time, researchers
and techniques. To ensure that the findings of this study were explicit and repeatable
as much as possible, I documented a detailed chronology of the research process from
the designing of the study to the data collection and analysis phase. This would enable
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future studies to examine and build on my study’s findings in the context of sugar
intake.
Last, confirmability in qualitative research (similar to objectivity in quantitative
research) refers to the adequacy of the findings of the research compared to existing
research. By ensuring that my results corroborated with the extant literature on
morality and food consumption, I safeguarded the appropriateness of my study’s
findings.
Furthermore, I established the integrity of my study’s findings using two commonly
applied strategies i.e. triangulation and reflexivity (Creswell, 2012; Patton, 2015).
Triangulation is a process of developing an understanding of the phenomena by using
either multiple methods or multiple data sources to enhance the richness of the data
(Carter et al., 2014). I achieved multiple data-source triangulation by including high
and low sugar-consuming participants from different age groups and gender who
provided a variety of perspectives based on their life experiences. Combining the
findings from both quantitative and qualitative studies using a mixed methods
approach enabled me to achieve an overall triangulation.

Incorporating reflexivity is another strategy used to ensure integrity of the study
findings. It refers to critically assessing the influence of one’s own personal reflection
of opinions and experiences during the research process and vice-versa. Simply put, it
is an ongoing mutual relationship between the researcher and the research. Using a
variety of techniques I ensured a high degree of reflexivity. Firstly, I recognised my
role as a researcher who intends to explore other people’s understanding of sugar
intake. Secondly, recognising that being a dentist may shape my beliefs about sugar
practices and meanings associated with it, I was aware of needing to limit my
interpretations and perspectives during my interaction with the participants
throughout the interview process. Thus, by recording my own beliefs and perspectives
about the topic, I minimised self-bias especially during the data collection and
analysis process. Under the guidance of my primary supervisor at every step of the
research process, I carefully applied a thorough reflexive approach to both data
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collection and analysis that resulted in honest and transparent findings, which are
presented in the next chapter of this thesis.

Ethics, consent and confidentiality

I undertook several procedures to maintain the confidentiality and anonymity of the
participants’ information and the data collected. Using the National Statement on
Ethical Conduct in Human Research as proposed by National Health and Medical
Research Council (National Health and Medical Research Council, 2007), I obtained
ethics approval for this study from the Human Research Ethics Committee (HREC) at
the University of Adelaide (Appendix 4) (Ethics approval no. H ‒ 2016 ‒ 046). This
study was considered a low risk for the participants.

Prior to commencing the data collection, I developed and sent participants a
participant information sheet that included detailed information on the process
involved in this research including the aim and purpose of the research followed by
explicitly stating that participation would be voluntary, there was a right to withdraw
at any time without any consequence and that all precautions would be undertaken to
maintain the anonymity and confidentiality of the participants’ identity and the taperecordings. In addition, I also provided the participants with the contact details of the
research team and relevant ethics complaints personnel (HREC Secretariat) in case
the participants had any questions, concerns or complaints to report.

To ensure health and safety for both the participants and the interviewer, I conducted
the majority of the interviews within the University of Adelaide campus. Only
interviews with older participants with limited ability to travel were conducted at their
residence. In such a situation, I shared the place and time (start and finish) of the
interview with the research team. In addition, I also followed personal safety
protocols to minimise any potential risk. Before proceeding with the interviews, I
obtained both written and verbal consent from the participants. All signed consent
forms were stored in a secure location in the School of Public Health at the University
of Adelaide.
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During the interview, I carefully ensured that I did not record participants’ identifying
information such as name, address etc. on the audio recordings. Soon after the
completion of the interviews, I uploaded the recordings on a password protected
University Desktop and deleted the recordings from the digital recorder. Only the
research team had access to the data. Each participant was assigned a code and their
interview recordings and summaries were identified using that code. In the unlikely
event where my interview questions on eating habits could lead to distress, I reaffirmed to participants their right to not answer any question, or withdraw from the
study if they felt uncomfortable at any point. I made every effort to make the
participants feel comfortable by carefully articulating my questions. At the end of the
interview, participants were informed that if they wished to learn more on the study’s
outcome, they could contact me via email or phone in 6 months time.

Methods used for Policy Study
The aim of the policy study was – ‘To propose research and policy recommendations
to tackle the public health challenge of high sugar intake in Australia’

I undertook a critical analysis of scientific literature, grey literature (government and
non-government websites and reports) and the findings from the studies conducted as
part of this thesis on the effectiveness of policy actions taken to tackle high sugar
intake worldwide. Further, the gaps I identified in the existing policy actions in
Australia led to the generation of some key recommendations/strategies to help tackle
the high sugar intake problem. Overall, in this study, I have recommended five policy
actions for reducing Australians high sugar intake, informed by the global scientific
evidence.

Chapter Conclusion
In this chapter, I have described the framework, designs, rationales and steps used to
conduct each study included in this thesis. Various ethical considerations and
strategies employed to ensure robust research quality are also illustrated. In the
following chapters (Chapter 4 to 7), I present the results of these studies. Each study
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is presented in the publication format either as published or as submitted to the
journals for publication.
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CHAPTER 4: SYSTEMATIC REVIEW STUDY RESULTS
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Preface
In this chapter, I present the findings from the systematic review in the form of two
publications that were undertaken to address the overall research question of this thesis. The
first publication is the systematic review protocol followed by the systematic review
publication. This chapter addresses the first aim of the research question with two objectives:
‘To identify the impact of individual level factors, particularly knowledge and attitudes, on
sugar intake.’

Objectives

1. To identify factors influencing adults’ knowledge and attitudes about sugar; and
2. To determine if there is an association between adults’ knowledge and attitudes about
sugar, and sugar intake.
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I developed the protocol for the systematic review to inform the process and
methodology to address the first aim of the research question: ‘To identify the impact
of individual level factors, particularly knowledge and attitudes on sugar intake.’

Rationale for this publication
A range of individual, social and environmental factors influence a person’s
behaviour. Knowledge and attitudes have long been considered as two important prerequisites for behaviour change at the individual level. This has been the premise for
many traditional health behaviour models including the most widely applied
Knowledge-Attitude-Behaviour (KAB) model (Baranowski et al., 2003; Mæland and
Aarø, 1993). Many public health efforts have focused on changing individual
behaviour specifically through increasing knowledge and changing attitudes
(Cannoosamy, Pugo-Gunsam, and Jeewon, 2014; Miller and Cassady, 2015; Zoellner
et al., 2016) However, evidence suggests a limited impact of changing knowledge and
attitudes on behaviour (Baranowski et al., 2003; Kemm, 1991; Wardle et al, 2000). It
is therefore critical to gather and interpret scientific evidence on the role of individual
factors, especially knowledge and attitudes, in the context of sugar consumption
behaviour.
To date, there is no conclusive evidence on factors that influence individuals’ sugarrelated knowledge and attitudes, and whether or not knowledge and attitudes
determine sugar consumption. Thus, in order to assess the impact of individual level
factors to reduce sugar intake, I undertook a systematic review. A systematic review
(Higgins and Green, 2008) was preferred over other types of review such as a scoping
review or the literature review. This was because a scoping review only describes the
breadth of the research while the systematic review attempts to answer a specific
question about an association.

In this protocol, I outline the process I undertook to conduct the systematic review. I
developed the protocol to ensure transparency throughout the review process and
registered it to establish that no such work had been conducted before. In the protocol,
I included detailed information on the research questions, the inclusion and exclusion
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criteria, a search strategy to identify potentially relevant literature, study selection
procedure, tool for quality assessment, data extraction form, ways of dealing with
missing data and an appropriate synthesis technique depending on the literature
obtained.
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Protocol Registration
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ABSTRACT

Background: High consumption of free sugars is concerning because of its strong
and well-established association with non-communicable diseases (NCDs). As with
other health behaviours, the consumption of free sugars is also shaped by a complex
interplay of factors. Among several determinants, the role and influence of knowledge
and attitudes on sugar consumption is not well understood. Our systematic review of
the literature will seek to identify factors that influence adults’ sugar-related
knowledge and attitudes, and to determine whether there is an association between
sugar-related knowledge and attitudes, with either free sugars intake or dietary
practices.

Methods: Peer-reviewed and published literature will be included. There will be no
restrictions on study design, setting or geographical location, or on study participants’
gender, racial, ethnic, cultural or religious affiliation. Only studies involving adults
(≥18 years) that are published in English up to 31 st December 2015 will be included.
Fifteen databases will be searched. Search strategies will use Boolean combinations of
pilot-tested keywords and indexing terms tailored to each database. Data from eligible
studies will be extracted and study quality will be assessed using the Effective Public
Health Practice Project and Critical Appraisal Skills Programme tools. The integration
of qualitative and quantitative study findings will be undertaken using a metanarrative approach.

Discussion: This systematic review will provide an insight into the factors that
influence adults’ sugar-related knowledge and attitude, and aid in the determination of
whether knowledge and attitudes are, in turn, drivers of high sugar intake.
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BACKGROUND

Sugar is a commonly found component of the human diet. As defined by the World
Health Organisation (WHO), ‘free sugars’ are ‘all monosaccharides (such as glucose,
fructose) and disaccharides (such as sucrose or table sugar) added to foods by the
manufacturer, cook or consumer, plus sugar naturally present in honey, syrups and
fruit juices’.1 Consumption of free sugars, particularly in the form of sugar-sweetened
beverages (SSBs) is increasing worldwide.2

According to the Scientific Advisory Committee on Nutrition report on carbohydrates
(2015), excess intake of free sugars increases dietary energy intake and are a cause of
dental caries in adults.3 A concordant association between the increased consumption
of sugar-sweetened beverages (SSBs) and rise in the incidence of adult overweight
and obesity4-10, dental caries11, 12 and the risk of developing type-2 diabetes6, 13-16 is
well established. To date, the WHO has issued two guidelines on sugar consumption
for adults and children. These include a strong and a conditional recommendation to
reduce daily intake of free sugars to <10% and <5% of total energy intake
respectively.1, 17, 18
However, in order to reduce population sugar intake to the WHO’s recommendations,
we need to understand drivers of individuals’ high sugar consumption behaviour. The
socio-ecological model of health behaviour suggests that individuals’ dietary
behaviours are influenced by various determinants that operate at different levels. 19-21
Two areas of importance that are considered pre-requisite to health behaviours are
knowledge and attitude. Evidence suggests that individuals develop knowledge and
attitude over a lifetime because of many factors some of which include previous
experiences, beliefs, social and economic characteristics. These are further modified
by complex interplay of an array of biological, intrapersonal and interpersonal
factors.19, 22 All these factors potentially influence individuals’ knowledge and attitude
and their effects may vary depending on type of behaviour and health outcome.
Therefore, in the context of high sugar intake, it is critical to identify the factors that
build an individual’s sugar-related knowledge and attitude. A key step in this process
is to characterise population groups according to knowledge and attitude so that the
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factors that influence variations in knowledge and attitude between groups can be
further investigated. Here, knowledge is defined as ‘what is’ (i.e., awareness of things
and processes) or ‘know that’ (for example, recommended level of sugar intake and
the health risk of a high sugar intake); and ‘know how’ (i.e. knowledge about practical
skills of how to carry out certain tasks).23,

24

Attitude on the other hand is a

combination of emotional, motivational, perceptive and cognitive beliefs that
positively or negatively influence the behaviour or practice of an individual.23, 24
Several models25, 26 have been proposed to explain the role of knowledge as a prerequisite to health behaviours, either through accumulation of knowledge cascading
into changes in attitudes, behaviours, or both; or through the process of self-efficacy
and motivation. However, there is no single holistic model that explains the
mechanism of health behaviour explicitly and the concept of knowledge is not well
specified in any of these theories.25 It has been observed that food-related knowledge
or knowledge of the importance of good health27-29 influences attitude30-32, which
subsequently leads to adoption of healthier behaviours. In the context of SSB
consumption, some studies have shown that providing nutritional information to
individuals about SSBs, changes their attitudes and purchasing behaviour with regard
to SSBs.33-36 Studies have also indicated that an individual’s attitude towards sugary
products may predict their consumption behaviour.35, 37, 38 A recent study reported that
adults who correctly identified daily caloric needs consumed fewer sugary drinks than
those with incorrect knowledge.36 There is limited evidence available on whether
nutritional knowledge in general or knowledge about the potential negative health
consequences of free sugars is associated with reduced free sugars consumption. 28, 37

Despite the magnitude of the problem of increasing sugar consumption, there is no
conclusive evidence on which factors influence individuals’ sugar-related knowledge
and attitudes; and whether or not knowledge and attitude determines sugar intake
behaviour. Further, to date, no systematic reviews either current or underway have
been identified after a preliminary search through Cochrane Database of Systematic
Reviews, the Joanna Briggs Institute Database of Systematic Reviews and
Implementation Reports, and the Campbell Collaboration Library of Systematic
Reviews on this topic. Thus, in order to inform and design effective public health
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interventions39-41 to reduce free sugars intake, there is a need to identify, collate and
appraise the available evidence on this topic through a robust systematic review.

Keywords
Knowledge, Attitude, Practice, Dietary sugar, Consumption

Review questions/objectives
Primary Objective: To identify the factors influencing adults’ sugar-related
knowledge and attitudes.
Secondary Objective: To determine if there is an association between adults’ sugarrelated knowledge and attitudes, with either free sugars intake or dietary practices.

Inclusion/exclusion criteria

Types of Participants
All studies regardless of gender, settings, racial, ethnic, cultural or religious groups
and geographical location will be included.
The study will be restricted to adults (>18 years).

Exposure of Interest
i) For Primary Objective: Social determinants of health (this will include social,
demographic and economic factors and will exclude exposures such as genomics,
metabolomics and any other ‘omics’ because the purpose of the primary objective is
to identify modifiable determinants for informing future health interventions).

ii) For Secondary Objective: Sugar-related knowledge and attitude (including total,
added and/or free sugars)

Types of Outcomes
i) Primary outcome: Sugar-related knowledge and attitudes (i.e. total, added and/or
free sugars)
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ii) Secondary outcome: Measure of free sugars intake and dietary practices (i.e.
amount, frequency, percent energy intake from free sugars consumed or practices
such as adding table sugar or sweeteners to food)

Types of Studies
All experimental and epidemiological studies including randomised controlled trials,
non-randomised controlled trials, quasi-experimental studies, prospective and
retrospective cohort studies, case control studies, cross-sectional studies, case series,
case reports conducted in any country around the world were eligible for inclusion.
METHODS
The protocol for this systematic review is published in the PROSPERO International
Prospective Register of systematic reviews (http://www.crd.york.ac.uk/PROSPERO),
registration number CRD42015027540.42

Search strategy
All peer-reviewed studies published in the English language will be included. English
language literature may include grey literature, books, chapters, reports, editorials,
letters and conference abstracts (only those with empirical data); published from
inception to present. This period is chosen to ensure that all possible relevant and
seminal studies are included.

The following electronic databases will be searched to identify relevant studies:
PubMed, Scopus, Embase, Web of Science, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), PsycINFO, PsycARTICLES, Sociological abstracts,
Family (Australian Family and Society Abstracts), Dentistry and Oral Sciences
Source (DOSS), Database of Abstracts of Reviews of Effects (DARE), Cochrane
Database of Systematic Reviews (CDSR), the Health Technology Assessment
Database (HTA), the Cochrane Central Register of Controlled Trials (CENTRAL)
and The Joanna Briggs Institute Library (JBI).

The search strategy documented in Table 1 is preliminary, prior to undergoing pilot
testing of the key terms. Searches will be tailored to each database and search terms
93

will be pilot tested prior to finalising the search strategy. A range of keywords and
indexing terms will be combined using Boolean logic in order to conduct the search.
The search strategy will have limits applied to restrict the yield to studies that
included adults.

Study selection procedure
All citations (titles and abstracts) identified will be imported into an Endnote TM
database. Duplicate articles will be removed. Researcher AG will screen the title and
abstracts to identify articles meeting the inclusion and exclusion criteria. Copies of the
full text of the potentially eligible papers will be retrieved and screened for eligibility.
The reference lists of included articles and other reviews retrieved in the search or
known to the authors will also be searched for relevant articles. The authors will be
contacted to retrieve full texts, or additional clarifying information in the included
studies, if required. In instances where the primary author is unsure whether the study
is eligible for inclusion, it will be reviewed by two of the co-authors and a consensus
decision will be reached. A 10% sample of all articles will be cross-checked for
eligibility by another co-author. All discrepant decisions will be resolved by
discussion among the authors. A Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow chart will be used to summarise the search and
select studies for the review.43

Quality assessment and risk of bias
All the studies included in the review will be independently assessed for their quality
by the primary author and verified by other members of the team, using the Effective
Public Health Practice Project (EPHPP) quality assessment tool 44 for quantitative
studies and Critical Appraisal Skills Programme (CASP) tool45 for qualitative studies.
These are widely used tools for the purpose of systematic synthesis of research
evidence in the field of public health. The summary of the overall quality for the
included studies will be reported alongside the results to help weigh the findings from
the studies appropriately. Disagreements will be resolved by discussion with a third
team member, if needed.

94

The use of quantitative critical appraisal tools will ensure that domains relating to
selection bias, study design, confounding (where applicable), blinding, data collection
methods, attrition, intervention integrity and appropriateness of the analyses are
addressed explicitly. Each dimension is rated on a three-point scale: strong, moderate,
or weak, and all of the ratings are then used to calculate the overall global rating as
strong, moderate or weak. For qualitative studies, use of CASP tool will address
issues related to rigour, credibility and relevance. The categories under the CASP will
include whether the aims of the research were clearly stated, the methodology, design
and recruitment strategy were appropriate for the research question, the method of
data collection was appropriate and clearly described, whether the role of the
researcher, the relationship between the researcher and participants were clearly
described, the ethical issues were taken into consideration, the method of analysis was
sufficiently rigorous, a clear statement of findings, and a description of the
contribution of the study to practice or policy were stated.
In addition, we will acknowledge all the possible causes of potential bias such as use
of non-validated dietary assessment tools that may affect the quality and rigour of the
study.

Data extraction
For studies included in the review, data will be extracted by AG using a standardised
data extraction form. Twenty percent of the extracted data will be verified by a coauthor and any disagreements will be resolved by discussion with a third team
member. Prior to its use, the data extraction form will be pilot-tested and potentially
modified. The following study characteristics will be reported:
•

Publication details (e.g. name of the primary author and year of publication)

•

Characteristics of study (e.g. study design, methods, country, setting, sample
size, source of funding)

•

Characteristics of population (e.g. age, gender, ethnicity)

•

Details about the relevant exposure of interest (i.e. for the primary objective –
factors influencing knowledge of, and attitudes toward, sugar intake in adults;
and for the secondary objective – specific dietary sugar knowledge and
attitudes)
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•

Outcomes measured (i.e. free sugars intake or dietary practices) and the
method of measurement

Dealing with missing data
For missing, incomplete or unclear data, we will attempt to contact the authors of the
studies. In the event that there is no reply from the authors, we will report the missing
information as such.

Synthesis of the results
Due to the broad spectrum of the research objectives, the evidence base obtained is
likely to be heterogeneous. Therefore, data synthesis will likely be conducted through
a meta-narrative synthesis of study findings according to the Realist and Metanarrative Evidence Syntheses: Evolving Standards (RAMESES). 46-48 This approach
will integrate data obtained from both qualitative and quantitative evidence which is a
novel and important feature of this systematic review. It will enable us to draw
appropriate inferences from the studies.46, 49-51. Nonetheless, exploratory aggregatelevel meta-analyses and meta-regression may be considered if good quality evidence
with similar outcomes are obtained. Systematic review using a meta-narrative
approach consists of the following phases: planning, search, mapping, appraisal and
synthesis. The planning, search, mapping and appraisal phases are similar to a
conventional systematic review, as described in the previous sections. However, with
regard to synthesis, the aim is to identify the key dimensions of the problem and,
provide a narrative account that explains and reports on the study-level outcomes prespecified for this review.46-48 The included studies will be systematically summarised
and any patterns between the studies will be identified and grouped according to
overarching themes.

Sub-group analysis
If sufficient studies are available, stratification of study findings will be undertaken
according to participant age, sex, education (i.e. primary, secondary and tertiary),
country of origin (low, middle and high income) and socio-economic position.
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TABLE 1: Preliminary Search Strategy
(i) For Primary Objective
PUBMED
Knowledge* [TIAB] OR
A
Influenc*[TIAB] OR
A Dietary Sucrose [MH] OR
Knowledge [MH] OR
N
shape [TIAB] OR
N Dietary Sucrose [TIAB] OR
Understanding* [TIAB] OR
D
effect [TIAB] OR
D Carbonated Beverages [MH]
Awareness [TIAB] OR
impact [TIAB] OR
OR
Awareness [MH] OR
risk [TIAB] OR
Soft drink* [TIAB] OR
Attitude* [TIAB] OR
social determinant*
Fruit* [TIAB] OR
Health Knowledge, Attitudes,
[TIAB]
Carbonated drink*[TIAB]
Practice [MH] OR
OR
Attitude to Health [MH] OR
Soda pop [TIAB] OR
Perception [TIAB] OR
Sugar* [TIAB]
Perceive [TIAB] OR
Belie* [TIAB] OR
Public opinion [MH]
SCOPUS
(TITLE-ABS (Knowledge*) OR TITLE-ABS (Understanding*) OR TITLE-ABS (Awareness) OR TITLEABS (Attitude*) OR TITLE-ABS (Perception) OR TITLE-ABS (Perceive) OR TITLE-ABS (Belie*) OR
TITLE-ABS (Public Opinion)) AND (TITLE-ABS (Influenc*) OR TITLE-ABS (shape) OR TITLE-ABS
(effect) OR TITLE-ABS (impact) OR TITLE-ABS (risk) OR TITLE-ABS (social determinant*)) AND
(TITLE-ABS (Dietary Sucrose) OR TITLE-ABS (Carbonated Beverage*) OR TITLE-ABS (Carbonated
Drink*) OR TITLE-ABS (Soft drink*) OR TITLE-ABS (Fruit*) OR TITLE-ABS (Soda Pop*) OR TITLEABS (Sugar*))
WEB OF SCIENCE
TS=(Knowledge* OR Understanding* OR Awareness OR Attitude* OR Perception OR perceive OR Belie*
OR Public Opinion) AND TS= (Influenc* OR shape OR effect OR impact OR risk OR social determinant*)
AND TS=(Dietary Sucrose OR Carbonated Beverage* OR Carbonated Drink OR Soft drink* OR Fruit* OR
Soda Pop OR Sugar*)
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(ii) For Secondary Objective
PUBMED
Knowledge* [TIAB] OR
A
Dietary Sucrose [MH] OR A
Amount [TIAB] OR
Knowledge [MH] OR
N
Dietary Sucrose [TIAB]
N
Consum* [TIAB] OR
Understanding* [TIAB] OR
D
OR
D
Intake [TIAB] OR
Awareness [TIAB] OR
Carbonated Beverages
Level [TIAB] OR
Awareness [MH] OR
[MH] OR
Quantit* [TIAB]
Attitude* [TIAB] OR
Soft drink* [TIAB] OR
Health Knowledge, Attitudes,
Fruit*[TIAB] OR
Practice [MH] OR
Carbonated drink*[TIAB]
Attitude to Health [MH] OR
OR
Perception [TIAB] OR
Soda pop [TIAB] OR
Perceive [TIAB] OR
Sugar* [TIAB]
Belie* [TIAB] OR
Public opinion [MH]
SCOPUS
(TITLE-ABS (Knowledge*) OR TITLE-ABS (Understanding*) OR TITLE-ABS (Awareness) OR
TITLE-ABS (Attitude*) OR TITLE-ABS (Perception) OR TITLE-ABS (Perceive) OR TITLE-ABS
(Belie*) OR TITLE-ABS (Public Opinion)) AND (TITLE-ABS (Dietary Sucrose) OR TITLE-ABS
(Carbonated Beverage*) OR TITLE-ABS (Carbonated Drink*) OR TITLE-ABS (Soft drink*) OR
TITLE-ABS (Fruit*) OR TITLE-ABS (Soda Pop*) OR TITLE-ABS (Sugar*)) AND (TITLE-ABS
(Amount) OR TITLE-ABS (consum*) OR TITLE-ABS (intake) OR TITLE-ABS (level) OR
TITLE-ABS (quantit*)
WEB OF SCIENCE
TS=(Knowledge* OR Understanding* OR Awareness OR Attitude* OR Perception OR perceive
OR Belie* OR Public Opinion) AND TS=(Dietary Sucrose OR Carbonated Beverage* OR
Carbonated Drink OR Soft drink* OR Fruit* OR Soda Pop OR Sugar*) AND TS=(Amount OR
consum* OR intake OR level OR quantit*)
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Chapter Conclusion
The systematic review protocol provided a robust methodological framework to
systematically guide the search, collate, critically appraise, and synthesise the findings
that best addressed the research topic. The protocol also documented each step to
make the review process transparent, reliable and reproducible. Writing the protocol
allowed me to plan and design each step with precision and develop strategies for all
potential pitfalls.
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In this publication, I present the findings from a systematic review that was conducted
to assess the impact of individual level factors, particularly knowledge and attitudes
on sugar intake.

Rationale for this publication
I conducted a systematic review to understand the factors influencing sugar-related
knowledge and attitudes and their association with sugar intake behaviour. Several
health behaviour theories and models have previously attempted to explain why
certain behaviours occur and how they may be changed (Ajzen, 2005; Bandura, 1977;
Baranowski et al., 2003; Mæland and Aarø, 1993). The premise of these models is
that increasing knowledge positively shifts attitudes and ultimately leads to behaviour
change. This is akin to the principle of health education, whereby education is
provided to individuals with a belief that it will influence their attitude and motivate
them to change behaviour (Mackintosh, 1996). This is because education is widely
considered as one of the most acceptable means of influencing individuals because it
does not restrict individuals’ autonomy; instead, education expands people’s
knowledge to help them make better and informed decisions.

With the evidence on the limited effectiveness of providing knowledge (or education)
to change behaviour (Baranowski et al., 2003; Cohen and Cohen, 1978; Kemm, 1991;
Wardle et al., 2000), there has been debate among health education and health
promoters as to whether knowledge or a change in knowledge is a compelling
determining factor for behavior change. This is because many public health efforts
continue to focus on changing individual behaviour through education (Aiken, 2002;
Bouton, 2014; Cohen and Cohen, 1978; Contento, 2008; Fitzgerald et al., 2008; Gase,
et al., 2014; Hawthorne, et al., 2006; Kelly and Barker, 2016; Wardle et al., 2000;
Worsley, 2002). However, the extent of influence of knowledge on sugar intake
behaviour is not clear. Hence, a systematic review would provide a conclusion about
what the balance of available evidence indicates about the impact of individual level
factors, particularly knowledge and attitudes on sugar intake. I therefore conducted a
systematic review with the following two objectives:
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1. To identify factors influencing adults’ knowledge and attitudes about sugar; and
2. To determine if there is an association between sugar intake and adults’ knowledge
and attitudes about sugar.
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Chapter Conclusion
In this systematic review, I provided an overview of the global evidence on 1) the
factors influencing adults’ knowledge and attitudes about sugar; and; 2) if there is an
association between sugar intake and adults’ knowledge and attitudes about sugar. In
the first part of the review, the findings show that, to a certain extent, a range of
factors influence adults’ knowledge and attitudes about sugar. However, I found weak
and inconsistent evidence to suggest an association between knowledge and attitudes
about sugar and sugar intake. My findings were in agreement with the previous
literature that found limited efficacy for health education in changing behaviour. The
overall inconclusive evidence on the role of individual factors in determining sugar
intake suggest a need for more comprehensive research to better understand the
factors influencing high sugar intake.
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CHAPTER 5: QUANTITATIVE STUDY RESULTS
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Preface
In this chapter, I present the findings from the quantitative study that was undertaken
to address the first objective of the 2nd aim of the research question i.e. ‘To explore
the factors (individual, inter-personal, social, cultural and environmental) that
contribute to high sugar consumption among Australian adults’.

Objective 1:

To quantitatively identify the characteristics of Australian adults who exceed the
WHO’s free sugars intake recommendations and to compare the sources of free
sugars intake between those adults exceeding and those complying with the WHO’s
recommendations using AHS 2011 ‒ 2012.
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In this publication, I present the findings from a quantitative investigation conducted
to identify the characteristics of Australian adults exceeding the WHO’s free sugars
intake recommendations and to compare the sources of free sugars intake between
those exceeding and complying with the WHO’s recommendations using AHS 2011–
2012.

Rationale for this publication
Chronic diseases are the leading cause of death and disability in the world, including
in Australia (Australian Institute of Health and Welfare, 2016). According to the latest
health estimates provided by the ABS, more than half of the Australian population
(11 million) suffer from at least one form of chronic condition (Australian Bureau of
Statistics, 2015a). These include a range of overweight and obesity-related conditions
such as diabetes, cardiovascular diseases and cancers. Australia ranks as the 5 th obese
country in the OECD (Organisation for Economic Co-operation and Development
(OECD), 2017), with nearly 63% of Australian adults ranked as overweight or obese
(Australian Bureau of Statistics, 2015a). Nearly 1.2 million people suffer from
diabetes, and 1 in 25 have no natural teeth (Australian Bureau of Statistics, 2015a).
These chronic conditions contribute to premature mortality and place a significant
burden on the country’s health care system.
According to AHS ‒ NNPAS 2011 – 2012 (Australian Bureau of Statistics, 2015b),
over a third of total energy consumed by Australians is sourced from discretionary
foods including foods and drinks high in sugar. These discretionary foods are a group
of nutrient-poor and energy-dense foods and drinks that contribute to excess energy
consumption leading to overweight and obesity and other health problems. Currently
the ADG recommends a limited intake of discretionary foods and drinks including
those high in added sugars (National Health and Medical Research Council, 2013).
On average, Australians consume 60 grams of free and added sugars (Australian
Bureau of Statistics, 2016). This is higher than the WHO’s recommended level of
24 – 40 grams of free sugars per day, suggesting that high sugar intake should be a
matter of public health concern in Australia.
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In such an environment of high sugar intake and its related disease burden, it is
critical to implement appropriate preventive approaches to tackle this public health
challenge. With close to 90% of the Australian population exceeding the WHO’s 5%
recommendation, it is clear that a whole population strategy will be appropriate to
address the sugar intake problem (Rose, 1992). However, as only half the population
exceeds the 10% EFS WHO’s recommendation, it is unclear whether targeting groups
that are at high risk of over-consuming or using a whole population approach is more
appropriate to address the sugar intake problem. As the sugar-related conditions, in
particular overweight and obesity, are known to vary across social groups (Bolton
et al., 2014; Cockburn et al., 2017; Gearon et al., 2013; Giles-Corti et al., 2003;
Griffin et al., 2014; Melaku et al., 2018; G. Mishra et al., 2001; Mishra et al., 2002;
Moshtaghian et al., 2016; Pollard et al., 2016), it may be that excess sugar intake is
also socio-economically distributed. Identifying the characteristics of Australian
adults both exceeding and complying with the WHO’s recommendations of 10% EFS
and 5% EFS will help to better inform the most appropriate preventive strategy.
Furthermore, it may also be beneficial to understand the contribution of different free
sugars containing food groups to the overall free sugars consumption among adults
exceeding the WHO’s recommendations of 10% EFS and 5% EFS. For example, the
intake of non-alcoholic beverages varies by age in the Australian population; soft
drinks/mineral waters contributing 23% in 19 to 30 year olds and 7% in those aged 70
and over (Australian Bureau of Statistics, 2016). Understanding these patterns will
assist in identifying the most appropriate preventive approaches to limit the
consumption of different sources of free sugars.
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Chapter Conclusion
From this quantitative investigation, I found that a minimum of a third of the
Australian adult population aged 18+ years within each demographic, socio-economic
and health behaviour group surpassed the WHO’s recommendation of < 10% EFS.
However, few variations for free sugars intake were observed across the demographic,
socio-economic and health behaviour groups. High proportions of young adults (1830 years) and men consumed free sugars compared to their counterparts. The major
source of free sugars was sugary beverages followed by sugar and sweet spreads, and
cakes, biscuits, pastries and batter-based products. Older adults consumed
proportionally less energy from beverages than younger adults. Since, there was little
variation in free sugars consumption across population groups and beverages were
identified as the largest source of free sugars, a whole-of-population approach
targeting beverages appeared to be a sensible starting point.

Overall, I found that the diets of nearly all Australian adults are high in free sugars,
although the foods rich in free sugars that were consumed varied with age. This
finding informed the development of the following qualitative study on how people
conceptualise sugar in their diets and the reasons, beliefs and values that people adopt
to negotiate their sugar consumption.
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CHAPTER 6: QUALITATIVE STUDY RESULTS
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Preface
In this chapter, I present the findings from the qualitative study in the form of the
fourth publication that was undertaken to address the second objective of the 2nd aim
of the research question i.e. ‘To explore the factors (individual, inter-personal, social,
cultural and environmental) that contribute to high sugar consumption among
Australian adults’.

Objective 2:

To explore Australian adults’ insights into their sugar consumption and to identify
possible explanations for its consumption.
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In this publication, I present the findings from a qualitative exploration of Australian
adults’ food choices, in particular their understanding of sugar and how they negotiate
their sugar intake. I draw on the complex and intertwined connection between internal
and external forms of morality to illustrate the reasons, values and beliefs that shape
sugar consumption behaviour.
Rationale for this publication
From the previously conducted systematic review, I found that individuals’
knowledge and attitudes towards sugar consumption are influenced by several factors,
and knowledge and attitudes by themselves have a limited influence on sugar
consumption behaviour. The quantitative study demonstrated that nearly all
Australian adults exceed the WHO’s free sugars recommendations, and that the food
sources of free sugars differed by age. For example, in comparison to younger adults,
older adults sourced more of their free sugars from biscuits and sugary spreads. It is
therefore likely that an unknown range of reasons, beliefs, and values may underpin
these individual sugar consumption decisions.

Research indicates a critical role of morality in food choice and further suggests a
complex relationship between individual food choices and eating behaviour
(Askegaard et al., 2014; Coveney, 2006; Delaney and McCarthy, 2014; Grauel, 2016;
Luckmann, 2002; Rozin, 1999; Shepherd, 1999). Literature on the morality of food
consumption suggests that (Lupton, 1994) life experiences, social and cultural
contexts contribute to how people come to define good and bad ways of eating
(Askegaard et al., 2014; Coveney, 2006; Delaney and McCarthy, 2014). Limited
research has been conducted on the role of morality in decision-making with regards
to sugar intake. It is important to understand how, why and what makes people choose
foods high in sugar. With this background, I designed and conducted a qualitative
study exploring how Australians conceptualise sugars in their diet and the strategies
they adopt to manage their sugar intake.
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ABSTRACT

Understanding why people make certain food choices, especially sweet food, is
complex. This study draws on the relationship between food choices and morality by
exploring how Australian adults conceptualise and negotiate their sugar intake.
Fifteen in-depth, semi-structured interviews were conducted among English-speaking
adults residing in South Australia. Participants were purposively sampled from a
national survey based on their sugar consumption levels, age and gender. The data
was analysed using thematic analysis. Participants initially defined sugar as good or
bad based on source, colour, texture, taste and impact of sugar on health. On
providing evidence on amounts of sugar present in commonly consumed foods and
drinks, participants re-defined their perceptions to consider all sugar as bad sugar.
This created moral challenges for the participants leading to two types of justification
for their sugar consumption. One group of justifications drew on socially evaluative
statements that participants used to present themselves as morally virtuous. Here
sugar was considered as an essential source of energy and part of a balanced diet;
limited to infrequent occasions such as celebrations, social gatherings and cultural
practices; and that sugar intake was a cultural obligation. The second group of
justifications located the source of morality within the individual and presented sugar
intake as important for emotional and psychological wellbeing, and also as something
that could be controlled by taking responsibility. This study provides new insights on
how Australians conceptualise sugar in the diet and make consumption decisions,
which are important for influencing sugar consumption at a societal level.

Keywords: sugar consumption, qualitative, adults, healthy eating, morality
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BACKGROUND

Our everyday choices about food have a large moral component (Coveney, 2006).
Scholarship on the morality of food (Lupton, 1994) suggests that individuals develop
a moral understanding of good and bad ways of eating through life experiences,
history and social and cultural norms (Askegaard et al., 2014; Coveney, 2006;
Delaney and McCarthy, 2014). Scholars have proposed a number of ways to
understand how morality functions to shape our behaviours. One view is that morality
is an internal reality and resides within the person. According to the concept of
habitus as described by Bourdieu (Bourdieu, 1990, 1998, 2013), individuals acquire a
tacit sense of how society functions and accordingly develop certain ways of
functioning through emotions, judgments, or actions to fit in the society. Moral values
and beliefs, although held by individuals, therefore change according to the context.
Hence, individuals are able to exercise their beliefs in everyday decision-making,
using their moral disposition.

A second view argues that morality is essentially constructed through communication
with others. The social reality that guides interactions is largely constructed through
communicative processes, which creates moral discourse. According to Bergmann
and Luckmann (Bergmann, 1999; Luckmann, 2002), individuals develop ways of
presenting themselves in social situations as moral persons. The most common way is
the use of socially evaluative statements that individuals provide to justify their
actions, grant legitimacy and thus receive social recognition and acceptability.
Individuals also resort to specific justificatory conversations when confronted
regarding their behaviour as a means to satisfy the questions asked by the observer.
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While some scholars propose that these approaches are contradictory (Bergmann,
1999; Ignatow, 2009; Sayer, 2005), more recently others have suggested that people
exhibit components of both in how they construct their motives and behaviours in
their everyday lives (Andersen, 2011; Grauel, 2016). There is literature suggesting
that maintaining a morally acceptable stance in food choice and consumption is
challenging as it often creates tensions within individuals with respect to both internal
and external constructions of morality (Grauel, 2016; Luckmann, 2002). For example,
when consuming foods considered as ‘bad’, individuals may face both the dilemma of
convincing themselves that their compromised behaviour is valid, and also struggle to
appear to others as persons of moral worth.

The current unhealthy food environment (Black et al., 2014; Caspi et al., 2012;
Gakidou, 2017; Global Burden of Disease 2015 Risk Factors Collaborators, 2016) in
which individuals are persistently bombarded with conflicting information about food
leads to moral conflicts when making food choice decisions. With the links between
high sugar intake and adverse health effects well established (Greenwood et al., 2014;
Moynihan and Kelly, 2014; Te Morenga et al., 2013), sugar consumption is a
touchstone for these moral conflicts. Hence, it is important to understand why people
make the sugar intake decisions they do. In this paper we draw on theory related to
both internal and external forms of morality to explore how Australian adults
conceptualise sugar and negotiate their sugar consumption, and whether it differs
depending on the amount of sugar people actually consume.

METHODS
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We undertook a qualitative study (Flick, 2009; Silverman, 2004) to explore and
understand how adults conceptualise sugar in their diet when making food choices.
This approach allowed us to obtain rich and insightful data capturing the participants’
perceptions about sugar in depth. We constructed meanings of the data and put
together evolving interpretations of the phenomena of interest (i.e. morality
underpinning sugar intake).

Sample

We sourced a purposive sample of English-speaking adults, aged ≥18 years and
residing in South Australia, from the Australian National Dental Telephone Interview
Survey (NDTIS) 2016‒2018 (ethics approval no. H‒2016‒046) (Australian Institute
of Health and Welfare, 2015). The NDTIS is a component of the National Survey of
Adult Oral Health (NSAOH) (AIHW Dental Statistics and Research Unit, 2007) in
Australia and has been conducted every 2.5 years since 1994. On completion of the
NDTIS, participants were asked about their willingness to participate in oral health
related future research. Contact details (residential address, phone number and email
address) for those who agreed to participate (n= 150) in the study, along with
demographic details (age and gender) and sugar consumption levels, were provided to
AG. We used two-stage sample stratification. The sample obtained from NDTIS was
firstly stratified based on the participants’ sugar consumption levels into high (HS)
and low sugar (LS) consumers. This was determined in response to three questions on
sugar intake adapted from the UK Adult Oral Health Survey and included within the
NDTIS. The included questions, response options and coding assigned to the
responses are shown in Table 1.
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Table 1: NDTIS survey questions regarding sugar consumption
Questions included in NDTIS

To choose one of the

Coding assigned

following options
How often, on average, do you eat a

•

6 or more times a week

6 or more times a

serving of cake, biscuits, dessert or

•

3 ‒ 5 times a week

week = high sugar

pastries?

•

1 ‒ 2 times a week

consumer

•

rarely or never

How often on average do you eat lollies, •
confectionery or chocolate?

6 or more times a week

•

3 ‒ 5 times a week

•

1 ‒ 2 times a week

•

rarely or never

How often on average do you have fizzy •

6 or more times a week

drinks, soft drinks or cordial, (excluding •

3 ‒ 5 times a week

•

1 ‒ 2 times a week

•

rarely or never

diet or sugar-free drinks) or fruit juice?

3 ‒ 5 times a week
= not coded

1 ‒ 2 times a week
and rarely or never
= low sugar
consumer

Participants who responded 3 to 5 times a week to two or more questions were
considered ineligible. Within the high and low sugar consumer groups, the sample
was then stratified by age (18 to 30 years, 30 to 50 years, 51 to 70 years and ≥ 71
years) and gender (male and female). We posted information packs containing an
invitation letter (to participate in an anonymous, confidential face-to-face interview),
a participant information sheet and a consent form (to be completed at interview) to
men and women in both high and low sugar consumer groups in each age group. Ten
days after the study information pack was sent, AG contacted participants to ascertain
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their willingness to participate in the research. This led to the final list of potential
participants (total n=91; n=61 LS consumers and n=30 HS consumers) (Figure 1.
Sampling). AG then followed up with the participants to schedule an interview and
finally conducted the interviews. Equal numbers of men and women were recruited in
each of the four age groups to ensure uniform representation. Participants were not
aware of their high/low sugar consumption levels and hence the categorisation.

Figure 1: Sampling

Total participants
obtained (n=150)
Participants eligible
(n=91)

Participants not
eligible (n=59)

High sugar
consumers (n=30)
Participants
contacted
(n=21)
Participants
agreed (n=11)

Participants unable
to contact (n=9)
Participants not
agreed (n=10)

Participants interviewed (n=7) 18-30
years n= 2; 31-50 years n= 1; 51-70
years n= 2; 71+ years n= 2
Participants not
responded (n=4)

Low sugar consumers
(n=61)
Participants
contacted (n=29)

Participants
agreed (n=13)

Participants unable
to contact (n=31)

Participants not agreed
(n=16)

Participants interviewed (n= 8) 18-30
years n= 2; 31-50 years n= 2; 51-70 years
n= 2; 71+ years n= 2
Participants not
responded (n=5)

Data collection

We collected the data over a period of 3 months from August to October 2017. AG
arranged with the participants to conduct in-depth face-to-face interviews using a
148

semi-structured interview guide. The interview guide included open-ended questions
with probing questions and a pictorial displaying amounts of sugar in commonly
consumed foods and drinks to generate discussions (See interview guide with the
pictorial in Appendix 1). Prior to the interviews, we pilot-tested the interview guide
with four participants across different age groups to assess the salience and depth of
data obtained during this process. AG and ABM resolved questions about the design
of the interview guide, raised during the pilot, through discussions.

Most of the interviews were conducted on the University of Adelaide campus to
ensure health and safety for both interviewer and the participant. In cases where the
participant was an older adult (≥71) and/or unable to commute to the University
campus, the interviews were conducted at their residence. Personal safety protocols
were followed to minimise any potential risks. No one other than the participant and
the interviewer was present in any of the interviews. All the interviews were held in
English and they lasted for 45 to 60 minutes. The interview questions began with a
general recall on the food consumed in last 24 hours and whether or not the food was
sweet in taste. This was followed by questions exploring their understanding of
different types of sugar and whether these were good or bad. Then the participants
were asked if they could quantify how much sugar they consumed on average in a
day. After answering questions on the understanding of sugar, daily consumption of
sugar, and the facilitators and barriers of sugar consumption, the participants were
presented with a pictorial of the amounts of sugar present in commonly consumed
food items. This was followed by prompts relating back to the previous questions on
their understanding of sugar and their daily consumption. This led to discussions on
circumstances that facilitated high sugar consumption, and illustrations on the
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strategies adopted to reduce the intake of sugary foods and drinks. Probes were used
wherever extraction of more relevant information was possible.

AG recorded all the interviews using a digital audiotape recorder and uploaded the
recordings on a password-protected device immediately after each interview. All the
information from the digital recorder was then deleted and only the research team had
access to the data. During the interview, notes were also taken to ensure all the
important information was captured. To maintain confidentiality the participants’
identifying details were not recorded and the participants were offered small gift
packs as a token of appreciation for their participation.

Analysis

Audio-taped interviews were transcribed verbatim by AG and were verified by ABM
for quality and validity. We coded and analysed the data using a thematic framework.
Coding was conducted in two phases: an initial phase (or open coding) and a selective
phase (or focused coding). In the initial phase, we read each transcript to identify
words, sentences and instances participants used to describe their perspectives on
sugar. In the second phase, we collated the frequently recurring initial codes and
developed different categories centred on the moral dimensions of whether sugar is
good or bad. This was then followed by the final step of theoretical coding, which is a
more sophisticated level of coding to establish conceptual interrelationships between
the categories. Last, axial coding was conducted to relate codes, categories and
concepts to each other, using both inductive and deductive approaches. We further
sorted memos and developed writing to enable us to better understand the connections
150

between the concepts and processes that people adopt towards their sugar intake. All
researchers discussed and provided advice on emerging concepts to achieve
consensus.

Thoroughly reviewing the transcripts and emerging themes, and discussion between
co-authors improved the quality of the data interpretation. Clear description of the
findings, a flexible interview format, and the use of guiding probes, enhanced
credibility and dependability of the data. Verification and validation of the themes
with the available literature also strengthened the findings. Finally, transferability of
the findings was determined by drawing comparisons with other studies.
Ethics approval to conduct this study was obtained (H ‒ 2016 ‒ 271) and NVivo 10
was used to organise and analysis the data.

RESULTS

A total of 15 in-depth interviews were conducted with men and women in the high
(n=7) and low (n=8) sugar consumer categories across different age groups. All
participants were English-speaking Australian residents and the majority held a
certificate/degree level qualification. Table 2 provides the demographics and the
number of participants interviewed across high and low sugar consumer categories.

Table 2: Demographic Characteristics of the Study Sample (n=15)
High Sugar Consumer (n=7)
Ages (in years)

Education
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Male, Female

Male, Female

28, 20

No-post secondary qualification, Certificate level

46, -

Post-graduate degree

68, 61

Graduate degree, Don’t know

73, 72

Bachelor degree, Graduate degree

Low Sugar Consumer (n=8)
Ages (in years)

Education

Male, Female

Male, Female

18, 30

University student, Bachelor degree

40, 44

Bachelor degree, Diploma

69, 65

Diploma, No-post secondary qualification

82, 73

Post-graduate degree, Graduate degree

Results overview

Initially all participants in both high and low sugar consumer groups described sugar
as good or bad based on a range of characteristics including source, colour, texture,
taste and its impact on health. However, on observing a pictorial of amounts of sugar
present in commonly consumed foods and drinks, participants reflected on their
current level of sugar intake, and they dismissed the dichotomous view of sugar, and
instead re-defined all sugar as bad sugar. This created moral challenges in the form of
a struggle between participants’ inner dispositions and their desire to appear as a
morally ‘good’ individual, which led to a range of justifications for their sugar intake.
We categorised these perceptions and justifications under 2 broad themes: i)
understandings about sugar and ii) justifications for sugar consumption. For the
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second theme, we drew on the overarching philosophies of external and internal
morality described above (Bergmann, 1999; Bourdieu, 1990; Luckmann, 2002). All
participants presented an external form of morality by using socially evaluative
statements as a way to communicate themselves as morally upright. They used
justifications such as sugar being an essential source of energy and part of a balanced
diet; limiting sugar consumption to infrequent occasions such as celebrations, social
gatherings and cultural practices; and treating sugar intake as a cultural obligation. All
participants also presented an internal expression of morality in the ways that they
linked sugar intake to emotional and psychological well-being, and by referring to
sugar consumption as something they could control and manage by taking
responsibility for themselves.

Theme one: Understandings about sugar

At the start of the interview, we asked participants to recall the food consumed in last
24 hours and whether or not it had sugar in it. We then asked participants to describe
the sugar present in the food that they recalled. Their responses indicated that they
classified sugar as either ‘good’ or ‘bad’ and this held for both male and female
participants in high and low sugar consumer groups. The differentiation between
‘good’ and ‘bad’ was based primarily on the characteristics of the sugar including
source, colour, texture and taste and the impact of sugar consumption on health.
‘Good sugar’ referred to naturally occurring sugar with no chemicals added to them.
Raw and/or brown sugar were also considered good sugar because they were
unprocessed and naturally occurring, like the ones present in fruits. By contrast, ‘bad
sugar’ was unanimously defined as sugar added to food and drinks to enhance the
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sweet taste and improve product longevity. Good sugar promoted health and bad
sugar was bad for health. Interestingly, participants also used words such as
‘sickening sweet’ or ‘too sweet’ to indicate the excessively sweet taste in foods with
added (or bad) sugar. Further, because white sugars were thought to be a product
obtained as a result of refining, they were frequently labelled as bad sugars and were
perceived to be unhealthy and damaging. No differences were observed in the
perspectives between the high and low sugar consumers.
High sugar consumer

Low sugar consumer

Good

I imagine it is something that occurs within,

Yes, I think it is in fruits; there is natural sugar in

sugars

something like the fruits. (68_HS)2

fruit. I don’t worry about that, as that’s the

I have an expectation that brown sugar or raw sugar

natural sugar. (82_LS)

is unprocessed so there might be some better

So, I find raw sugar a bit more caramelised and I

ancillary ingredients in the brown sugar. (46_HS)

like to have it in my tea. I think it’s better than
refined sugar. (30_LS)

Bad

Added sugars are as I said, added to the food. It’s like

These are sugars that are added to the things

sugars

in sweet dish. It could be in cake, biscuits, chocolates,

you buy at the shop and because it makes

lollies and some probably pasta sauces and things like

everything sickening sweet, everybody wants to

that, even tin food, sometime they hide it in even in

buy it and that’s the problem. (82_LS)

bread rolls. They are adding to make food taste very

My guess is they would have chemicals that

sweet. I think sometimes they even use it as a

would make the food seem sweeter. I don’t

preservative. (61_HS)

know how but I don’t think they are good at all.

Brown sugar I always liked but that was always a

(18_LS)

luxury. So, when I was growing up it was white sugar
in my tea and coffee which I assume is bad sugar.
(72_HS)

2

68_HS refers to age as 68 and high sugar consumer as HS. Correspondingly low
sugar consumers are referred to as LS
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In addition to the participants’ understanding of natural and added sugars, we also
enquired about their knowledge of other types of sugar such as free sugars and hidden
sugars and whether these were good sugar or bad sugar. Nearly all participants
responded that they had never heard these terms before. Only a few participants
shared the possibility of free or hidden sugar to be either similar to natural, or added
sugars, or even artificial sweeteners; however, they were uncertain of whether these
were good sugar or bad sugar. Again, there were no differences between high and low
sugar consumers.
High sugar consumer

Low sugar consumer

Never heard of free sugars. It might be an artificial

Free sugars – I am not quite sure what it means. I don’t

sugar. I am not sure. I don’t know. Not even sure

know if it’s good or bad. (18_LS)

where I have heard it. (46_HS)

Free sugars – No not really. No. I don’t know. (82_LS)

I expect hidden sugars are sugars that exist in food

Well, I would imagine that [hidden sugars] would be that

and that could either be naturally occurring in the

[free sugars] that is actually haven’t been indicated on the

food or might be added to food, as part of the

packaging. So, it’s within the product somehow but not

manufacturing process, that you don’t think

declared. Again they could be in fruits and things like that.

necessarily exists in the food. It could be good or bad

(44_LS)

or both. I don’t know. (46_HS)

Hidden sugars, hmm I am not sure about the word

Hidden sugars. No I don’t reckon I have heard that.

technically. I do understand what it may mean. It could be

(72_HS)

naturally or may be artificially present. (40_LS)
Free sugars – No, I don’t know. They could be natural sugars
that you don’t actually see them but they are naturally
there. But I am not sure if its good or bad. (69_LS)

When we presented the participants with a pictorial showing the amounts of sugar in
commonly consumed food and drinks (Appendix 1), there was a moment of silence
followed by a surprised reaction and then a sense of disbelief among all the
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participants (high and low sugar consumers) about the amount of sugar they were
consuming. From this point on in the interview, the participants seemed to re-define
all of their sugar consumption as bad, based simply on the amount of sugar they now
understood themselves to be consuming.
High sugar consumer

Low sugar consumer

That’s such a horrifying picture. Look at the ice-cream, its

I am totally shocked and sad as I eat a lot of these food

horrifying. (72_HS)

items in the picture. It’s all bad (40_LS)

It’s horrific, absolutely horrific to see the amount of sugar in
different food products. Just look at the amount of sugar in
the food, that’s really bad for you. (61_HS)
The Bolognese [pasta sauce] surprises me quite a bit, as I do
use it actually as a base for spaghetti or something. I never
knew it has so much sugar in it. If I knew it, my life would
have been better. (61_HS)

This discrepancy in the understanding of sugar and identifying oneself as a consumer
of bad sugar, created moral conflicts for the participants. This led to two types of
justificatory discourse through which participants sought to defend their high sugar
consumption, while still acknowledging it as bad. Grouped within the overarching
philosophies of external or internal moralisation, these rationalisations were 1) the use
of socially evaluative statements to justify sugar intake to appear as morally virtuous
(external morality); 2) the use of inner self-dispositions to justify sugar intake as
morally valid (internal morality). These are illustrated in our next theme discussed
below.
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Theme two: Justifications for sugar consumption

The first group of justifications provided by the participants to justify their high sugar
consumption was embedded within the realm of external morality. These
justifications were primarily narrated using socially acceptable statements to both
appear as a moral person and to better communicate their moral judgments to satisfy
questions on their sugar consumption. These justifications included 1) sugar as an
essential source of energy and part of a balanced diet; 2) sugar intake limited to
infrequent occasions such as celebrations, social gatherings and cultural practices; and
3) sugar intake as a cultural obligation.

Sugars as an essential source of energy and part of a balanced diet
The first line of explanation provided by all participants in support of their high sugar
intake was that sugar is a rich and essential source of energy. However, this was
accompanied by claims that, because eating too much sugar is unhealthy and sugar is
commonly present in everyday foods, they ate sugar as a part of a balanced diet or in
moderation. When participants were asked to elaborate on what they understood ‘a
balanced diet’ to be, they confidently stated that a diet full of vegetables with fruits or
other foods that have some amounts of sugar constituted a balanced dietary intake.
Some participants also believed that, if high amounts of sugar intake were
complemented with some form of physical activity, this would be a balanced regime.
Participants went on to explain that sugar consumption was still reasonable if
consumed in ‘moderation’. This moderation mostly meant consuming sugar
containing food and drinks at a low frequency and volume. In addition, participants
also felt they were consuming sugar in moderation when they were able to count the
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number of teaspoons of sugar in drinks consumed. No differences in the narratives
were perceived between the high and low sugar consumers.

High sugar consumer

Low sugar consumer

There has to be practical balance. I think my diet is

So, to me it’s a balance between having a sweet element

reasonably healthy and well balanced, so I think the

and having my vegetables, fruits and I know that sugar in

level of sugar intake I have and the level of exercise I

fruit is not fructose. I am aware of that. But then, fruit is a

then have would balance out my high level of sugar

good balance to dietary intake. My mind always goes on

intake. (46_HS)

the track of balance. (65_LS)

I have got nothing bad to say about the sugar industry

Well, it’s too much of any one thing that is probably not a

as long as I have things in moderation. (73_HS)

good thing. So, a little bit say 2 teaspoons of sugar in my

The only thing I indulge in is the ice-cream and

tea is not a bad thing. (30_LS)

chocolate but that is not in huge amounts, it’s

Well I think too much of it [sugar] is not good for you.

moderate. (72_HS)

(69_LS)

Sugar intake limited to infrequent occasions
In line with the above justification of eating sugar in moderation, all participants
asserted that their sugar consumption was largely limited to certain infrequent events.
Participants described these ‘infrequent’ events as occasions when they socialised with
family and friends, at social gatherings, celebrations, and meetings with colleagues,
friends or during the festive season. Some participants also referred to dinner dates or
holidays as infrequent occasions. These events were identified by the participants as
the only times they indulged in high amounts of sugar. Participants stated that both the
availability and consumption of sugary foods helped to make these occasions ‘special’
and that these foods were integral to these occasions. For example, cakes are essential
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on birthdays, Christmas puddings are integral to Christmas and desserts are important
at dinner parties.

High sugar consumer

Low sugar consumer

Social things sort of drive me, say I am at a social gathering and

I think social gathering would be a big thing for

they had laid out sweet things on the table, then I will have it.

me. If a dessert was to come out, I would have

(20_HS)

dessert. I would not deny it. It’s something I go for

Well on birthday parties, special occasions, when grandchildren

once a week. (30_LS)

are coming down for a party, barbeque. (61_HS)

For the family, I will make a cake it if it was a

I mean when I go and meet friends, we do have chocolate on

birthday or something like that. I mean we had

occasional basis and everybody has some apart from me.

Christmas pudding or I’ll make something for

(73_HS)

special occasions. (73_LS)

I guess there are also some social factors like if my girlfriend

On some festive occasions I feel it is good to have

wants to eat at a certain place then I will go and eat it even if it

something

has high sugar content. I am not going to be difficult or ask her

traditionally, culturally according to our custom.

to try and go somewhere else, so I guess things like that.

(40_LS)

sweet

to

complete

the

(28_HS)

Sugar intake as a cultural obligation
Participants also explained that foods high in sugar were often consumed to fulfill
traditional and cultural obligations. For example, a participant of Asian ethnicity
stated that eating desserts after meals was a cultural or a traditional norm in their
family and it was considered unacceptable not to observe such practices. Other
participants with English or Greek ethnicities also stated similar practices and norms
as part of their culture. One participant said that sweet food was part of the traditional
Australian diet – ‘I grew up in a very traditional Australian English background
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meal

family where you would have desserts after meals’. For the participants, the act of
accepting and eating sweet food when offered was considered to be polite and
respectful of certain traditions and practices.
High sugar consumer

Low sugar consumer

As I said my mother was a very good cook. My father

I grew up having desserts in both lunch and dinner. I grew

always had dessert after meals. So, we have kept up with

up in a very traditional Australian English background

that tradition. (73_HS)

family where you would have desserts after meals. (30_LS)

If my parents invite me at their place for dinner. I am

Part in my mind is we Australians agree, we like to eat a lot

going to go there and they might cook a meal with lot of

of food for the sake of eating it. Cakes and things like that

sugar. I am just going to eat that because I want to spend

are the biggest part in Australian diet and again it followed

time with them. They are being nice cooking me a meal.

on from English habits where sweets were the norm. Daily.

(28_HS)

We always had packs of almond biscuits in the cupboard.

My mother always made a meal every night with meat

(65_LS)

and mainstream vegetables and always dessert. Might
have been custard, or a crumble, sponge pudding, or
something. That was the way we were brought up and we
still follow the tradition. (61_HS)

The second group of justifications provided by the participants to justify their high
sugar consumption was embedded within the realm of internal morality. To make
sense of their sugar consumption and overcome the struggle not to be positioned as
immoral, participants described a bundle of embodied inner self-dispositions (Grauel,
2016) – a combination of emotions, judgments and ways of reacting to moral
situations related to sugar intake. These included explaining that consuming sugar
was necessary for emotional and psychological well-being and that, by taking
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responsibility through restriction, control, self-discipline and vigilance, participants
felt that they had honest motivations to manage their sugar intake.

Sugar intake necessary for emotional satisfaction and psychosocial well-being
All participants in both high and low sugar consuming groups provided emotional and
psychosocial rationales for their sugar intake. For most participants, sugar was a
source of happiness and joy and for some sugar was also consumed primarily to
satisfy needs and cravings. Nearly all the participants expressed a sense of fondness
towards sugar-containing food, through the use of words such as ‘yummy’, ‘nice’,
‘tasty’, ‘pleasant’ and ‘satisfying flavour’. For some participants sugary foods were
treats that brought with them a sense of happiness and joy, while for others sweet food
intake was described as a ‘quick-fix’ solution to alleviate low mood and enhance
relaxation. They also linked these feelings to the justification of limited consumption
at the infrequent events as described above. One participant stated that ‘consuming
sugary food gives a feel good factor as it is out of an ordinary routine’. Participants
also spoke about how the thought of sugar often led to the feelings of contentment and
fulfillment within them.

High sugar consumer

Low sugar consumer

It’s just so yummy and something you crave for and

I guess it tastes nice and it is enjoyable. It is a little bit of relief

you have it. Obviously it’s just that when you want

from things that are not really enjoyable at that time. It’s not

something you get it, it’s a great feeling. I guess it

necessarily sweet it might be savoury. It’s just something I

makes you feel good for a little bit. (20_HS)

enjoy the taste of. (30_LS)

I think I’d rather enjoy life than just cut things out.

It’s just the way my mind goes. I want to feel that I enjoyed the

(73_HS)

night completely with the entertainment, the interaction and
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It makes food taste nice. So, it has a pleasant

the food. So, to me that’s the basic. Why do I want to come all

experience, which is probably relaxing. (46_HS)

the way when I can’t go on and indulge and feel comfortable

Another thing is the craving that occurs may be when

and later feel like ‘damn, wish I had eaten that.’ (65_LS)

I am stressed, may be when I am time poor, its like a

I think if I am tired, stressed, emotional that might push me

quick fix really. (20_HS)

towards eating sweet stuff. (30_LS)

I suppose sugars might relieve your stress

I think sometimes when you can be under the pump and bit

emotionally. Sort of like comfort food may be. So, you

stressed as well, you just get that comfort food. Sometimes

enjoy your food. It can help relax you and reduce your

that comfort food is just like your chocolates or cakes or

stress levels from an emotional perspective. (46_HS)

something like that. (44_LS)
Emotions can be part of it as well. If you are feeling low or
depressed. (65_LS)

Most of the participants stated that, by focusing on being disciplined, conscious and
vigilant of what, when, how and with whom they ate, they could monitor their sugar
intake levels in order to eat within limits or in moderation (as discussed before).
Through designating certain days for sugary food consumption, consciously adding
less sugar when preparing food, and by monitoring their own lifestyle, habits and food
consumed, participants repeatedly attempted to explain how they maintained an
ethically acceptable position with respect to sugar consumption. The participants also
reflected on their positive motivations and intentions to make healthy choices as a
way to legitimise their strategies.

High sugar consumer

Low sugar consumer

The discipline is mind discipline, I think because I have

I would probably monitor what is it that I am actually

to say no to a lot of things I like. I have to say no to

having and quit my treats. (44_LS)

chocolates. I like Ice cream but I have to say no. I like

Being conscious to not add sugar unnecessarily like to tea
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fizzy drinks and I have to say no to that. (73_HS)

and coffee. Choosing plain water or diluted juice over

I don’t really count the number of calories I eat in a

flavoured or concentrated juices. Choosing days to may

day. But I do consider it on days when I am trying to

be making sure that you only had cakes and desserts. I

watch out, I count them and measure my food.

have multiple days a week without those when I know an

(20_HS)

event is coming up. So, I would eat it then. (30_LS)

Probably I will be more careful of what I eat and do

Oh just be more careful in what we buy I suppose. I mean

with sweet things. (61_HS)

it is a personal thing. People look after their own lifestyle

I just try to not add sugar into foods when I am

and are responsible about what they eat. (69_LS)

preparing them. Say when I am making cake, I prefer
to put less sugar in it as I know it’s bad sugar and not
good for my health. (46_HS)

Some participants also adopted certain restriction and control strategies to simplify
the task of making good food choices. This included cutting down on convenience
food intake, eating small portion sizes, swapping unhealthy with healthy alternatives,
avoiding grazing on sweet food, being organised in their grocery shopping and
seeking expert advice if required. Most participants reported that these tasks were not
easy and straightforward and they often led to unhappiness, distress and frustration as
a result. These feelings created a moral struggle within individuals to make what they
regarded as a morally correct food choice in the face of the competing external forces
we described above. The compromise was managed with strategies such as having
‘cheat days or treat days’ where there was no restriction on consuming bad sugarcontaining foods and drinks.

163

High sugar consumer

Low sugar consumer

So, for people at my age I think you should just cut out all the

I try and pick the lowest for grams per serving of really

intermediate grazing. Like just have one piece or slice of

anything. Its our own understanding of things. (69_LS)

cake. If I was younger I might have had 3 pieces of these.

I would think those times when I have to choose, it’s

(73_HS)

matter of swapping things like if I was craving a

I think I would make healthy choices, swap things like instead

chocolate biscuit when it’s cold, may be having a rice

of having a can of coke, just have water or something with

cracker instead. (30_LS)

less sugar in it, even a juice. So, it’s just making better food

So the only other way I could have less sugar is to cut

choices, just swapping to eat healthy and better. (20_HS)

down the snacks that I might have. (73_LS)

I do look forward to having one sugary snack if it’s available.

May be visit a dietician and get our diet looked at to see

If it isn’t then I might be disappointed some days. (46_HS)

what are we eating that we should not be eating. I think

Well, I will probably get a bit irritated and will try and access

it’s helpful as it helped my wife. (69_LS)

some of my usual treats. (68_HS)

I think I would probably just eat less of them. But I think I

Some say sugar is good for you, some say sugar is bad for

would personally cut down, lower the volume of food I

you, so it’s all conflicting information, you don’t know what

am eating e.g. go more for water than coke or whatever.

to think. It’s everywhere. (20_HS)

(18_LS)

Some of these breakfast cereals say they have nutria grains
and I said oh hang on, they do have lot of stars but that’s still
full of sugar. So, something’s wrong. So, they might be basing
that on fibre, I am not sure. But I don’t think they are good
for you. It’s not very clear. (61_HS)

DISCUSSION

Our qualitative study sought to conceptualise how Australian adults perceive sugar in
their diet and the strategies they adopt to manage their sugar intake. A key finding of
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our study is that people’s interpretations of sugar in their diet are based on a complex
set of beliefs that have a strong moral component. Overall our findings show that, in
spite of the variability in actual patterns of sugar consumption, individuals’ beliefs
and values about sugar are both ubiquitous and all-encompassing. In below sections
we offer possible explanations in support of our findings, focusing on the connections
between our findings and other literature.

First, our study continues in a tradition, noted in 1999 by Rozin (Rozin, 1999), which
recognises that ‘moralisation frequently occurs in the health domain, because of a
deep and pervasive link between health and moral status, a link that extends
throughout history and across cultures’. Two decades later, this philosophy continues
to hold true: our study participants drew links between sugar consumption, health and
morality. Previous research (Bisogni et al., 2012; Smith, 2002; Watt, 1997) on healthy
eating and food choice has shown that people classify foods as good or bad. A similar
dichotomisation for sugar was identified in our study, although there was some level
of uncertainty in what really constitutes ‘good’ sugar and ‘bad’ sugar.

In line with previous research (Falk, 2001; Furst, 2000; Pollard, 1998; Povey, 1998;
Watt, 1997), participants in our study referred to terms such as naturally occurring,
and raw or brown coloured sugar to indicate healthy (or good) sugar while terms such
as processed, refined, and sugars that make food extremely sweet were used to
indicate unhealthy (or bad) sugar. Studies have shown that consumers often interpret
food as healthy based on its source and healthfulness (Urala, 2003). Changes in the
understanding of healthy eating in recent decades have led to grouping foods that
equate natural to good, thereby equating consumption of good food with healthy
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eating (Bisogni et al., 2012; Cornil and Chandon, 2016; Paquette, 2005; Provencher et
al., 2009; Ristovski-Slijepcevic et al., 2008; Stead et al., 2011). These powerful links
between being ‘natural’ and being ‘good’ in terms of healthiness were unanimously
observed when deliberating about good and bad sugars in our study.

Second, though participants had mixed views about how much sugar is healthy and
what constitutes a healthy diet, all collectively stated that it was normal to consume
some amounts of sugar because it is both essential and healthy for the body. Of
course, understandings of ‘normal’ vary over time (Ahn et al., 2003; Higgs, 2015).
Sugar, which historically was regarded as a luxury due to its rarity, is now both
available and affordable. It has therefore become a component of a regular diet.
Understanding this process of normalisation is critical both for policy makers and
health professionals as strategies such as appropriate marketing can potentially help
encourage the social normalisation of reduced sugar consumption behaviour. Similar
efforts have been previously applied in the context of cigarette smoking to denormalise smoking over time (Chapman, 2008).

In our study, participants held moral beliefs both about sugar and their own sugar
consumption. Paradoxically, sugar was both embraced for its sweetness and pleasure
whilst the act of consuming sugar was viewed as ‘a sin’. In several cultures,
individuals have been believed to be a product of what they eat; for example, eating
something ‘sinful makes the individual a sinner’. Believing one’s diet to be in balance
and in moderation appeared as the most uncomplicated way of dealing with
committing the ‘sin’ of sugar intake. Such complexities in beliefs complicated our
participants’ ability to make decisions about whether to treat sugar as a toxin or as a
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source of pleasure. Our participants talked about sugar in ways that made it clear that
they were constantly under moral pressure to make the right choice. This led them to
competing rationales in the form of self-protective actions (as internal morality) or
defensive responses (as external morality) (Coveney, 2006; Luckmann, 2002; Rozin,
1999). Overall, in our study sugar intake was identified as both a source of pleasure
and a sin and, by using moral negotiation, participants created their own reasons in
support of both.

Strengths and limitations

Our study has a number of strengths; for example, using a qualitative approach it
provided an in-depth understanding of the perceptions of Australian adults about their
sugar intake. The participants were purposively sampled from a larger study and equal
numbers were recruited across difference age groups, gender and sugar-consumption
status to provide a robust sampling framework. The heterogeneity of our sample
enabled us to understand the moral space of sugar drawing on participants’ unique life
experiences.

Among the limitations, (because participants in this study were adults residing in
South Australia), the cultural and regional specificity of the sample may have
influenced our findings and limited the generalisability of our findings to other
cultures and regions. Different cultures often have different symbolism for particular
foods associated with different forms of morality (Rozin et al., 1999). Thus, exploring
cross-cultural perspectives on the morality of sugar intake may offer interesting
opportunities for future research.
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All participants in our study had attained basic education levels, which may have had
an impact on their knowledge about sugar in foods. Extending this investigation to
individuals from other socio-economic backgrounds (particularly lower socioeconomic groups) may further enhance the transferability of our findings to a larger
population. In addition, as the participants’ responses were largely dependent on their
previous recollections, we could not determine the extent to which their responses
matched their experiences. Finally, as the interviews were only conducted with
individuals who were willing to share their beliefs and perceptions, the responses may
have had an element of social desirability in them.

Implications

Our study provides insights on how high and low sugar-consuming Australians across
different age groups understand and conceptualise sugar in their diet. As moral
negotiations are crucial elements influencing food choice and consumption behaviour,
information on food and diet is likely to be perceived through a moral lens. Hence,
creating an environment that promotes healthy eating by encouraging low sugar
consumption, as the ‘new normal’ may be beneficial. As people’s interpretation of
sugar is complex and shaped by morality, more research is warranted to investigate
different strategies that may allow individuals to make food choices with minimal
moral conflict.
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CONCLUSION

In conclusion, we found that people’s interpretation of sugar is based on complex,
multifaceted beliefs within the moral realm. Persistent tension between participants’
inner dispositions and self-presentation were evident, suggesting complex
relationships between internal and external forms of morality. Furthermore, this
tension held across different levels of sugar consumption, suggesting that such beliefs
and values about sugar are deeply embedded in our society. Strategies to reduce high
sugar consumption are unlikely to be successful unless people take these beliefs and
values into account.
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Chapter Conclusion
In this study, I found that, regardless of the sugar consumption levels, age and gender,
the Australian adults in this study understood sugar consumption as a complex matter.
Their interpretation about sugar and its intake had a strong moral component and all
participants faced conflicts between their internal and external forms of morality.
These two forms of morality were used as justifications to describe sugar
consumption. The internal form of morality was described by linking sugar to
emotional and psychological well-being, and as an ingredient that individuals could
control to manage their consumption levels. The external form of morality was
described in ways that highlighted sugar as important for health as well as integral to
the social and cultural context. The study highlights that moral rationalisations are a
crucial element influencing sugar consumption decisions and behaviours.
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CHAPTER 7: POLICY STUDY RESULTS
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Preface
In this chapter, I present the findings from the policy study in the form of a fifth
publication that was undertaken to address the third objective of the 2nd aim of the
research question i.e. ‘To explore the factors (individual, inter-personal, social,
cultural and environmental) that contribute to high sugar consumption among
Australian adults.’

Objective 3:

To propose research and policy recommendations to address the public health
challenge of high sugar intake in Australia using the knowledge gained from this
thesis and grey literature.
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In this publication, I recommend a range of strategies to help reduce high sugar intake
in Australia. The strategies are informed by findings from the previously reported
studies as part of this thesis, as well as global evidence, and are tailored to the
Australian context for relevance and appropriateness.

Rationale for this publication
Australia currently needs a well-planned and wide mix of strategies to tackle the
problem of high free sugars intake and the related NCDs. Together with the
understanding of social determinants of health (Marmot et al., 2010; Marmot and
Wilkinson, 2006), and from the studies conducted as part of this thesis, it is clear that
focusing on upstream determinants and implementing population-level interventions
are most appropriate ways to tackle the problem of high sugar intake in Australia. I
conceptualised this paper to describe the unhealthy food environment in Australia, the
current position of sugar intake, and its disease burden in Australia, and to offer
upstream policy level solutions in response to this public health challenge.
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ABSTRACT

Objective: To establish high free sugars intake and its related disease burden as a
significant public health challenge in Australia.
Design: We discussed five key actions to reduce population levels of free sugars
intake tailored to the Australian context. These strategies are informed by reviewing
the global scientific evidence on the effectiveness of a range of policy responses to
reduce free sugars intake at the population level.
Setting: Australia
Subjects: Australian population
Results: The five key actions to reduce population levels of free sugars intake tailored
to the Australian context includes prioritising health in trade agreements and policy;
introducing a fiscal policy supporting health and promoting food reformulation;
regulating advertising and improving labelling; strengthening the current dietary
guidelines; and encouraging healthy choices.
Conclusion: The adoption and implementation of the strategies discussed in this paper
would aid in tackling the rising burden of high free sugars intake in Australia.

Keywords: free sugars, policy, strategies, Australia
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Chronic diseases are the major cause of preventable morbidity and premature
mortality worldwide, accounting for 70% of all deaths (1). Excess intake of free sugars
(mostly in the form of sugar-sweetened beverages (SSBs), increases the risk of
developing chronic diseases including dental caries (2; 3) (low quality evidence), and
type 2 diabetes(4; 5) and obesity(6; 7; 8; 9) – the latter two in turn are causally linked to
heart disease and 13 types of cancer(10). Recognising this, the World Health
Organization (WHO) set strong (<10% of total energy intake) and conditional (<5%
of total energy intake) recommendations for daily intake of free sugars for better oral
and general health(11). Though the evidence reviewed to establish these
recommendations varied in both the strength and quality, these recommendations hold
firm in the current situation. Many countries, including Australia, have not adopted
the WHO recommendations to date(12).

Almost half of the Australian population exceed the <10% and nearly 90% exceed the
<5% free sugars intake recommendations(13). On average, Australians consume 14
teaspoons of sugar per day (60 grams), which is above the WHO’s upper limit of 10‒
12 teaspoons per day. SSBs are the largest source of free sugars for Australians(13).
National Health Survey for 2014‒2015(14) shows that 63.4% of Australians are
overweight or obese; nearly 1 million (4.4%) have type-2 diabetes and every 3 in 10
adults (25–44 years) have tooth decay (or dental caries) (15). Despite a marginal decline
in free sugars consumption in the form of SSBs,(16) Australians are still consuming
free sugars far more than the recommended amounts. Collectively, this indicates that
high free sugars intake is a whole-of-population problem in Australia and that
population-level interventions are required.
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There is substantial international literature on the effectiveness of a range of policies
to reduce high free sugars intake in population diets. Sugar taxation(17; 18; 19) is one
strategy that has now been implemented in 28 countries and 7 US cities. Other policy
strategies that are effective and being considered in many countries include limiting
marketing of sugary products(20;

21; 22; 23; 24),

added sugars labelling, and subsiding

fruits and vegetables(18; 25; 26) to promote uptake of healthy alternatives.

However, Australia is a different case. There is no political consensus to introduce a
sugar tax or a SSB tax in the least, despite international evidence and economic
modelling demonstrating the health and economic benefits for Australia (18; 27; 28; 29).
There is widespread exposure to unhealthy food advertising and the current standards
and codes that govern food advertising are largely industry-regulated(30; 31).
Below we discuss five key approaches to reduce population free sugars intake tailored
to the Australian context:

1. Include health in trade and policy: For Australia to maintain its public health
leadership in the world, it is vital to ensure that all trade and investment agreements
(such as the Trans-Pacific Partnership) are made in country’s best interests, as well as
the public health interest.
Recently disputes about tobacco control suggest the potential risk that international
trade and agreements create for domestic public health policy(32). Several nations,
including Australia, have recently been forced to defend their tobacco control policies
against legal action raised by tobacco companies in international trade and
investment. Australia’s ongoing commitment to plain tobacco packaging laws(33) is a
clear example of where Australia successfully prioritised the health of its citizens in
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the face of enormous tobacco industry opposition. Trade and investment agreements
must not prevent or deter Australia, or other countries, from implementing policies to
protect the health of its citizens.

As the influence of the sugar industry is evident in Australia’s investment policies (34),
trade agreements involving sugar must have protections for public health policy to
create healthy environments for better health outcomes. It is vital to re-focus policies
from one that prioritises industry profits to an approach that gives adequate weight to
health(35). Profit-only negotiations give large food corporations the power to weaken
the government’s ability to introduce and enact public health policies (36). Furthermore,
to improve confidence that public health will not be compromised, governments
should make the trade negotiation process more transparent and open to public
scrutiny.

2. Introduce a fiscal policy supporting health and promote food reformulation:
Consistent with international evidence on the effectiveness of SSB tax (29; 37; 38; 39), the
Australian government should implement a fiscal policy on the major source of free
sugars i.e. SSBs. This could be the most effective and viable policy action to reduce
sugar consumption.

In addition to reducing SSB consumption, taxation also encourages manufacturers to
reformulate their products by reducing sugar content. Reformulation has been
reported in advance of a two-tiered taxation system in the UK, where sugary
beverages are taxed at a lower rate(40; 41; 42). Tesco reduced the sugar content in its
home brand products(40). Similar reformulations have also occurred in France where
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Nestle and Orangina Schweppes have reduced sugar in food and drinks(41). Though
the evaluation of the effectiveness of these actions is currently underway, modelling
studies of the cost-effectiveness of reducing energy content of SSBs have shown that
reformulation is a promising strategy that would yield cost savings and long-term
health gains for Australia(43). A core objective of Australia’s Healthy Food
Partnership(44) (a joint alliance between the Australian Government, the food industry
and public health) is to ‘support industry to reformulate their foods’, hence the
alliance has the potential to endorse food reformulations with authority and clarity.
Setting clear food reformulation targets, aligned with Australia’s Dietary Guidelines
(ADG) would strengthen the impact of this approach, creating a healthier food
environment(45).

3. Regulate advertising and improve labelling: There is evidence that ubiquitous
marketing of unhealthy food products influences a population’s food choices and
consumption(46). Coca Cola, PepsiCo and Schweppes in 2009 spent nearly $29.6
million, $12.3 million and $10 million respectively on media advertising in
Australia(47). Despite the presence of legislated children’s television standards in
Australia(48), television advertising of unhealthy foods is largely governed by the
industry codes and self-regulation. Large proportions of children are routinely
exposed to unhealthy food and beverage advertising (49). There is a need for regulatory
reform and increased government oversight to limit the volume and content of
unhealthy food advertisements. Obesity Policy Coalition(50; 51), have long called for a
regulation to protect children from unhealthy food and beverage advertising. Sweden,
Norway and Quebec (Canada) have passed laws restricting advertising directed at
young children(52). Experience from both Australia and overseas demonstrates that
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regulatory measures intended to curb children’s exposure to unhealthy food and
beverage advertising need to capture actual exposure, and not just the advertisers’
intent which is mostly subjective and vulnerable to exploitation.

Another potential point of policy intervention is food-labelling laws. Australia’s
Health Star Rating (HSR) system is voluntary and is currently under review (53). Lack
of clear and unambiguous labelling of sugar content is a shortcoming of Australia’s
food labelling laws. Added and/or free sugars are not separated from total sugar
content in Australia’s Nutrition Information Panels, depriving consumers of essential
information. The USA now requires added sugars to be included in nutrition
panels(54), Canada requires added sugars to be grouped in ingredients lists(55), and
Chile requires warning labels for products high in added sugars(56). Authorities such
as the HSR advisory committee should examine the regulations of these other
jurisdictions to address the inadequacies in Australia’s sugar content labelling.

4.

Strengthen

Australian

Dietary

Guidelines:

Though

previously

the

recommendation to limit free sugars to <10% of energy by the WHO Report on Diet
and Chronic Diseases(57) was briefly discussed in Australia’s Nutrient Reference
Values (2006)(58), the recommendation was not included in the ADG. The ADG, last
updated in 2013, advises Australians to ‘limit intake’ of foods and drinks containing
added sugars(12). It is time for Australia to review and update its evidence-based
guidelines to include the WHO’s recommendation on free sugars intake. Updating
guidelines would demonstrate that Australia recognises that high free sugars intake is
a public health problem, and also reinforce the significance of reducing sugar intake
to the population. Furthermore, emphasising limits on the intake of fruits juices is
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important given the high amounts of free sugars present in them and their high intake
by the population(59). Reviewing the guidelines every 5 years to ensure consistency
with evidence is also desirable.

5. Introduce other measures to encourage healthier choices: There are multiple
other important environmental drivers of sugar consumption that should be considered
as potential opportunities for intervention to reduce free sugars consumption.
Improving availability and uptake of water(60) as an alternative to sugary drinks by
placing clean water fountains in and around large public places such as shopping
malls and food courts is an opportunity. Replacing the unhealthy food with healthy
alternatives in vending machines and food outlets within the healthcare system,
universities and workplace settings is another measure to promote healthy choices (61;
62).

Reducing exposure to sweet snacks at the checkout points in supermarkets by

removing and/or replacing them with healthier alternatives may positively influence
food-purchasing behaviors(63;

64)

. As mass media campaigns have been proven to

change smoking behaviour,(65; 66; 67) similar results could be achieved to reduce free
sugars consumption(68; 69; 70).

In conclusion, the actions required to tackle high free sugars intake must include a
mix of strategies. Key actions include: prioritising health in trade agreements and
policy; introducing a fiscal policy supporting health, and promoting food
reformulation; regulating advertising and improving labelling; strengthening the
current dietary guidelines; and encouraging healthy choices. It is vital for countries
such as Australia, where free sugars have long been consumed beyond the ‘safe’
levels for NCD prevention, to firstly recognise that high free sugars intake is a
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population problem and that it is modifiable. Secondly, implementing a
comprehensive, public health approach to tackle high free sugars diets and promote
overall healthy eating would be valuable. Thirdly, given the evidence on the costeffectiveness of population level interventions, it would be effective and efficient to
implement population-based strategies to reduce free sugars intake. Finally, keeping
health in focus, the government along with community support can help create a
healthier environment that facilitates and maintains good health for its population.

190

REFERENCES
1. World Health Organization (2014) Global status report on noncommunicable diseases
2014. Geneva. Available from: http://www.who.int/nmh/publications/ncd_report2010/en/
2. Moynihan P, Kelly S (2014) Effect on caries of restricting sugars intake: systematic review
to inform WHO guidelines. Journal of Dental Research 93, 8-18.
3. Moynihan P. (2016) Sugars and Dental Caries: Evidence for Setting a Recommended
Threshold for Intake. Advances in Nutrition 7, 149-156.
4. Imamura F, O'Connor L, Ye Z et al. (2015) Consumption of sugar sweetened beverages,
artificially sweetened beverages, and fruit juice and incidence of type 2 diabetes: systematic
review, meta-analysis, and estimation of population attributable fraction. British Medical
Journal 351, h3576.
5. Wang M, Yu M, Fang L et al. (2015) Association between sugar-sweetened beverages and
type 2 diabetes: A meta-analysis. Journal of Diabetes Investigation 6, 360-366.
6. Gibson S (2008) Sugar-sweetened soft drinks and obesity: a systematic review of the
evidence from observational studies and interventions. Nutrition Research Reviews 21, 134147.
7. Hu FB (2013) Resolved: there is sufficient scientific evidence that decreasing sugarsweetened beverage consumption will reduce the prevalence of obesity and obesity-related
diseases. Obesity Reviews 14, 606-619.
8. Bray GA, Popkin BM (2014) Dietary sugar and body weight: have we reached a crisis in
the epidemic of obesity and diabetes?: health be damned! Pour on the sugar. Diabetes Care
37, 950-956.
9. Te Morenga L, Mallard S, Mann J (2013) Dietary sugars and body weight: systematic
review and meta-analyses of randomised controlled trials and cohort studies. British Medical
Journal 346, e7492.
10. Lauby-Secretan B, Scoccianti C, Loomis D et al. (2016) Body Fatness and Cancer-Viewpoint of the IARC Working Group. New England Journal of Medicine 375, 794-798.
11. World Health Organization (2015) Guideline: sugars intake for adults and children.
Geneva. Available from:
http://www.who.int/nutrition/publications/guidelines/sugars_intake/en
12. National Health and Medical Research Council (2013) Australian Dietary Guidelines.
Canberra. Available from: http://www.nhmrc.gov.au/guidelines-publications/n55
13. Australian Bureau of Statistics. Australian Health Survey: Consumption of added sugars.
2016. p. Available from: http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0.55.011
14. Australian Bureau of Statistics. National Health Survey: first results, 2014-15. 2015. p.
Available from: http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0.55.001
15. Australian Institute of Health and Welfare (2014) Oral health and dental care in
Australia: key facts and figures trends 2014. Canberra: AIHW. Available from:
http://www.aihw.gov.au/reports/dental-oral-health/key-facts-figures-trends2014/contents/table-of-contents
16. Australian Bureau of Statistics (2011) Consumption of Added Sugars- A comparison of
1995 to 2011-12. 4364055011 - Australian Health Survey: Consumption of added sugars,
2011-12 Canberra. Available from:
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/4364.0.55.011Main+Features20201112?OpenDocument
17. Powell L, Maciejewski M (2018) Taxes and Sugar-Sweetened Beverages. The Journal of
the American Medical Association 319, 229-230.

191

18. Cobiac LJ, Tam K, Veerman L et al. (2017) Taxes and Subsidies for Improving Diet and
Population Health in Australia: A Cost-Effectiveness Modelling Study. PLOS Medicine 14,
e1002232.
19. The global social movement NCD Free (2018) Implemented Sugar Taxes Worlwide [An
infographic detailing sugar taxes that have been implemented around the world, editor].
Twitter: @NCDFREE.
20. Barragan NC, Noller AJ, Robles B et al. (2014) The "sugar pack" health marketing
campaign in Los Angeles County, 2011-2012. Health Promotion Practice, 15, 208-216.
21. Beaudoin CE, Fernandez C, Wall JL et al. (2007) Promoting healthy eating and physical
activity short-term effects of a mass media campaign. American Journal of Preventive
Medicine 32, 217-223.
22. Bollard T, Maubach N, Walker N et al. (2016) Effects of plain packaging, warning labels,
and taxes on young people's predicted sugar-sweetened beverage preferences: an
experimental study. International Journal of Behavioural Nutrition and Physical Activity 13,
95.
23. Clarke BS, S. (2014) Literature review of research on online food and beverage
marketing to children.: Produced for the Committee of Advertising Practice, Family Kids and
Youth. Available from: http://www.asa.org.uk/asset/cd73763f-8619-4939be6421d122566ea7/
24. Gordon R, McDermott L, Stead M et al. (2006) The effectiveness of social marketing
interventions for health improvement: what's the evidence? Public Health 120, 1133-1139.
25. Niebylski ML, Redburn KA, Duhaney T et al. (2015) Healthy food subsidies and
unhealthy food taxation: A systematic review of the evidence. Nutrition 31, 787-795.
26. Thow A, Downs, S., Jan, S. (2014) A systematic review of the effectiveness of food taxes
and subsidies to improve diets: understanding the recent evidence. Nutrition Reviews 72, 551565.
27. Lee JY, Giannobile WV (2016) Taxes on Sugar-Sweetened Beverages: A Strategy to
Reduce Epidemics of Diabetes, Obesity, and Dental Caries? Journal of Dental Research.
28. Veerman JL, Sacks G, Antonopoulos N et al. (2016) The Impact of a Tax on SugarSweetened Beverages on Health and Health Care Costs: A Modelling Study. PLoS ONE 11,
e0151460.
29. Colchero MA, Rivera-Dommarco J, Popkin BM et al. (2017) In Mexico, Evidence Of
Sustained Consumer Response Two Years After Implementing A Sugar-Sweetened Beverage
Tax. Health Affairs 36, 564-571.
30. Australian Communications and Media Authority. (2016) Regulatory responsibility.
Available from:
http://www.acma.gov.au/theACMA/About/Corporate/Responsibilities/regulationresponsibilities-acma
31. Australian Association of National Advertisers. (2004) Commercial Television Industry
Code of Practice Available from:
http://www.acma.gov.au/Industry/Broadcast/Television/TV-content-regulation/commercialtelevision-code-of-practice-tv-content-regulation-i-acma
32. Attorney-General's Department, Australian Government. Tobacco plain packaging—
investor-state arbitration. 2017. p. Available from:
http://www.ag.gov.au/Internationalrelations/InternationalLaw/Pages/Tobaccoplainpackaging.
aspx
33. Department of Health, Australian Government. Evaluation of tobacco plain packaging in
Australia. 2018. p. Available from:
192

http://www.health.gov.au/internet/main/publishing.nsf/content/tobacco-plain-packagingevaluation
34. Australian Sugar Industry Alliance (2010) Submission to Productivity Commission
Review of Bilateral and Regional Trade Agreements. Brisbane, QLD. Available from:
http://www.pc.gov.au/inquiries/completed/trade-agreements/submissions/sub015.pdf
35. Public Health Association of Australia. PACER Plus: trade agreements must consider
health impacts on developing countries and on Australia. 2018. p. Available from:
http://www.phaa.net.au/documents/item/2681
36. Friel S, Gleeson D, Thow A-M et al. (2013) A new generation of trade policy: potential
risks to diet-related health from the trans pacific partnership agreement. Globalization and
Health 9, 46.
37. Cabrera Escobar MA, Veerman JL, Tollman SM et al. (2013) Evidence that a tax on
sugar sweetened beverages reduces the obesity rate: a meta-analysis. BMC Public Health 13,
1072.
38. Colchero MA, Popkin BM, Rivera JA et al. (2016) Beverage purchases from stores in
Mexico under the excise tax on sugar sweetened beverages: observational study. British
Medical Journal 352, h6704.
39. Colchero MA, Salgado JC, Unar-Munguía M et al. (2015) Changes in Prices After an
Excise Tax to Sweetened Sugar Beverages Was Implemented in Mexico: Evidence from
Urban Areas. PLoS ONE 10, e0144408.
40. Quinn I. Tesco first to commit to sugar reduction programme. The Grocer. 2015;Sect.
Available from: http://www.thegrocer.co.uk/buying-and-supplying/health/tesco-first-tocommit-to-sugar-reduction-programme/518722.article - comments
41. World Health Organization (2017) Incentives and disincentives for reducing sugar in
manufactured foods: An exploratory supply chain analysis. A set of insights for Member
States in the context of the WHO European Food and Nutrition Action Plan 2015–2020.
Geneva. Available from:
http://www.evidence.nhs.uk/document?id=1914507&returnUrl=Search%3Fps%3D20%26q%
3DPricing%26s%3DDate&q=Pricing
42. Public Health England. Sugar reduction and wider reformulation. 2018. p. Available
from: http://www.gov.uk/government/collections/sugar-reduction
43. Crino M, Herrera, A. M. M., Ananthapavan, J., Wu, JHY., Neal, B., Lee, YY., Zheng,
M., Lal, A., Sacks, G. (2017) Modelled Cost-Effectiveness of a Package Size Cap and a
Kilojoule Reduction Intervention to Reduce Energy Intake from Sugar-Sweetened Beverages
in Australia. Nutrients 9, E9813.
44. Australian Department of Health. Healthy Food Partnership. 2016. p. Available from:
http://www.health.gov.au/internet/main/publishing.nsf/content/healthy-food-partnership
45. Obesity Policy Coalition and Global Obesity Centre (2017) Tipping the Scales:
Australian Obesity Prevention Consensus. Melbourne: Australia: Obesity Policy Coalition.
Available from: http://www.opc.org.au/downloads/tipping-the-scales/tipping-the-scales.pdf
46. Bialkova S, Sasse L, Fenko A (2016) The role of nutrition labels and advertising claims
in altering consumers' evaluation and choice. Appetite 96, 38-46.
47. Nielsen. Special Report - Top Media Advertisers [Non-Alcoholic Beverages]. AdNews.
2010;Sect. 29. Available from: http://www.adnews.com.au/07878040-6C6D-11DFBCB9005056B05D57
48. Australian Communications and Media Authority (2009) Children's Television
Standards. Available from: http://www.acma.gov.au/-/media/Diversity-Localism-andAccessibility/Advice/pdf/childrens_tv_standards_2009-pdf.pdf
193

49. Smithers L, Haag D, Agnew B et al. (2018) Food advertising on Australian television:
frequency, duration and monthly pattern of advertising from a commercial network (4
channels) for the entire 2016 year. Journal of Paediatrics and Child Health 54, 962-967.
50. MacKay S AN, Martin J, Swinburn B. (2011) A comprehensive approach to protecting
children from unhealthy food advertising. Melbourne. Available from:
http://www.opc.org.au/downloads/submissions/protecting-children-unhealthy-foodadvertising-promotion.pdf
51. Obesity Policy Coalition (2018) Policy Brief: Food advertising to children. Melbourne:
Austtalia: Obesity Policy Coalition. Available from:
http://www.opc.org.au/downloads/policy-briefs/food-advertising-to-children.pdf
52. Caraher M, Landon J, Dalmeny K (2006) Television advertising and children: lessons
from policy development. Public Health Nutrition 9, 596-605.
53. Health Star Rating System. Formal review of the system after five years of
implementation (June 2014 to June 2019). 2018. p. Available from:
http://www.healthstarrating.gov.au/internet/healthstarrating/publishing.nsf/Content/formalreview-of-the-system-after-five-years
54. FDA. Changes to the Nutrition Facts Label. U.S. Food and Drug Administration. . 2017.
p. Available from:
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/L
abelingNutrition/ucm385663.htm
55. Canadian Food Inspection Agency (CFIA). Carbohydrate and Sugars Claims. Canada
Gazette Gazette 2018. p. Available from: http://www.inspection.gc.ca/food/labelling/formerfood-labelling-for-industry/former-nutrient-content/former-specific-claimrequirements/eng/1516637484495/1516637485428?chap=11
56. Undersecretariat of Public Health. Evaluation report on the implementation of the law on
food nutrition and their advertising. 2017. p. Available from:
http://www.health.gov.au/internet/fr/publishing.nsf/Content/C6995F10A56B5D56CA2581E
E00177CA8/$File/ISLA2017.pdf
57. World Health Organization (2003) Diet, Nutrition and the Prevention of Chronic
Diseases. WHO Technical Report Series 916. Geneva: WHO. Available from:
http://www.who.int/hpr/NPH/docs/who_fao_expert_report.pdf
58. National Health and Medical Research Council AGDoHaA, New Zealand Ministry of
Health. (2006) Nutrient Reference Values for Australia and New Zealand. Canberra: National
Health and Medical Research Council. Available from: http://www.nhmrc.gov.au/guidelinespublications/n35-n36-n37
59. Singh GM, Micha R, Khatibzadeh S et al. (2015) Global, Regional, and National
Consumption of Sugar-Sweetened Beverages, Fruit Juices, and Milk: A Systematic
Assessment of Beverage Intake in 187 Countries. PLoS ONE 10, e0124845.
60. Vargas-Garcia EJ, Evans CEL, Prestwich A et al. (2017) Interventions to reduce
consumption of sugar-sweetened beverages or increase water intake: evidence from a
systematic review and meta-analysis. Obesity Reviews 18, 1350-1363.
61. Olstad DL, Goonewardene LA, McCargar LJ et al. (2014) Choosing healthier foods in
recreational sports settings: a mixed methods investigation of the impact of nudging and an
economic incentive. International Journal of Behavioural Nutrition and Physical Activity 11,
6.
62. Newman L, Javanparast, S., Baum,F., Hutchinson,C., Gupta, A. (2015) Evidence review:
Settings for addressing the social determinants of health inequities. Available from:
http://www.vichealth.vic.gov.au/~/media/resourcecentre/publicationsandresources/health
inequalities/fair foundations/full reviews/healthequity_settings-evidence-review.pdf
194

63. Thornton LE, Cameron AJ, McNaughton SA et al. (2012) The availability of snack food
displays that may trigger impulse purchases in Melbourne supermarkets. BMC Public Health
12, 194-194.
64. World Health Organization (1986) The Ottawa charter for health promotion. Health
promotion. Geneva: World Health Organization. Available from:
http://www.who.int/healthpromotion/conferences/previous/ottawa/en/
65. Wakefield M, Durkin, S., Spittal, M., Siahpush, M., et al. (2008) Impact of Tobacco
Control Policies and Mass Media Campaigns on Monthly Adult Smoking Prevalence.
American Journal of Public Health Affairs 98, 1443-1450.
66. Brinn MP, Carson KV, Esterman AJ et al. (2010) Mass media interventions for
preventing smoking in young people. Cochrane Database Syst Rev, Cd001006.
67. Durkin S, Brennan E, Wakefield M (2012) Mass media campaigns to promote smoking
cessation among adults: an integrative review. Tobacco Control 21, 127-138.
68. Lane H, Porter K, Estabrooks P et al. (2016) A Systematic Review to Assess SugarSweetened Beverage Interventions for Children and Adolescents across the Socioecological
Model. Journal of the Academy of Nutrition and Dietetics 116, 1295-1307.e1296.
69. Zoellner JM, Hedrick VE, You W et al. (2016) Effects of a behavioral and health literacy
intervention to reduce sugar-sweetened beverages: a randomized-controlled trial.
International Journal of Behavioral Nutrition and Physical Activity 13, 38.
70. Hedrick VE, Davy BM, You W et al. (2017) Dietary quality changes in response to a
sugar-sweetened beverage-reduction intervention: results from the Talking Health
randomized controlled clinical trial. American Journal of Clinical Nutrition 105, 824-833.

195

Chapter Conclusion
In this publication, I recommend a mix of strategies to reduce Australia’s sugar consumption
levels. Recommendations include: prioritising health in trade agreements and policy;
introducing a healthy levy and promoting food reformulation; regulating advertising and
improving labelling; strengthening the current dietary guidelines; and encouraging healthy
choices to tackle high sugar intake. Further, I outline the significance of recognising that high
sugar intake is a modifiable yet rising population health problem. I also stress the need to
promote overall healthy eating and towards creating a healthy environment for the Australian
population.
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CHAPTER 8: SUMMARY OF FINDINGS and
CONCLUSION
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The overarching research question that I set out to answer in this thesis was: ‘What are the
determinants of high sugar intake among adults in Australia?’

In this chapter, I will summarise my findings and discuss how each study I completed helped
to address this question. I first provide an overall summary of the results using the modified
Dahlgren and Whitehead framework (Dahlgren and Whitehead, 1991) in Figure 4. The
strengths and limitations of this thesis are then highlighted. Next, I will discuss the research
and policy implications of the overall study findings. Finally, I will provide a conclusion for
this PhD thesis.

Overall summary of findings
I found that a range of individual, inter-personal, social, cultural and environmental factors
influenced high sugar consumption among Australian adults (Figure 4). These factors were
present across multiple levels of social organisation. These findings, when collectively
examined in the context of current Australian sugar-related policy, highlight ways forward
for reducing the high sugar intake of Australians.
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Figure 4: Factors influencing sugar intake in Australia (as identified from the different studies in this thesis)
SOCIO-CULTURAL and
ENVIRONMENTAL FACTORS

INTER-PERSONAL FACTORS

INDIVIDUAL FACTORS

* To a certain extent

() Increases sugar intake

) Reduces sugar intake

(

( ) No apparent impact on sugar intake
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Individual determinants influencing high sugar intake
In the quantitative study, individuals’ demographic and socio-demographic characteristics
including age, sex, level of education and income were found to be associated with high
free sugars intake. More men than women consumed diets high in free sugars. Greater
proportions of young adults (18 to 30 years), adults with low level of education (below
degree level) and adults living in low-income households consumed free sugars. Further,
not currently following a restricted diet and those exhibiting unhealthy behaviours,
including smoking, low intakes of fruits and vegetables, high salt consumption and were
all positively associated with high intake of free sugars.

Inconclusive evidence was found to support the contention that increasing knowledge and
changing attitudes about sugar decreases sugar consumption. According to Bloom’s
taxonomy (Bloom et al., 1956), knowledge is defined as “what is” (i.e., awareness of
things and processes) or “know that” (i.e. knowledge of the recommended levels of sugar
intake and the health risks of high sugar intake); and “know how” (i.e. knowledge about
practical skills of how to carry out certain tasks). Attitudes are emotional, motivational,
perceptive and cognitive beliefs that positively or negatively influence the behaviour or
practice of an individual. The systematic review conducted as part of this thesis
demonstrated that there is insufficient evidence to suggest that, among individual factors,
knowledge (“what is” and “know how”) and attitudes influence sugar intake. More
precisely, only few studies showed a minimal impact of knowledge of daily calorie
recommendations for a typical adult, amounts of sugar in sports drinks and other
beverages, health impact of excess sugar intake and nutritional knowledge about SSBs on
sugar consumption. The systematic review also found that individuals who had some
knowledge of the health implications of excessive sugar intake or those who perceived
sugar containing beverages to be unhealthy developed negative attitudes towards the
intake of excess sugar. However, this had no impact on their sugar consumption.
Similarly, in the qualitative study, knowledge (“what is” - such as source, taste, color,
texture, and health impact of sugar; and “know how”- coping strategies to manage sugar
consumption) and attitudes did not appear to have an impact on sugar consumption.
When individuals were aware of the harmful health effects of high sugar consumption,
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they believed they were capable of managing their own sugar consumption (through
discipline, vigilance and self-control). People also used a range of explanations and
justifications in the form of moral arguments in support of their beliefs and actions with
respect to their sugar intake. This included classifying sugar as good or bad; using a range
of emotional and psychological wellbeing explanations (such as feelings of satisfaction,
content, happiness and joy with consuming high-sugar foods) and developing coping
strategies to support their beliefs and moral stance related to sugar consumption decision.
These beliefs and attitudes about sugar were similar for both high and low sugar
consumers, suggesting that their knowledge, beliefs and attitudes about sugar did not
actually affect consumption. It may be that individuals’ understandings about sugar and
its consumption actually reflect broader inter-personal, cultural and social factors.

Inter-personal determinants of high sugar intake

Both the qualitative research and evidence from the systematic review suggested that
social occasions increased the consumption of foods and drinks high in sugar. The
systematic review showed that adolescents’ attitudes towards high sweet food intake was
more influenced by their peers than their parents. The qualitative study also showed that
peers influenced adults’ high sugar intake. The participants said that sweet food
consumption was integral at events such as social networking events, social gatherings,
celebrations, get-togethers and family dinners. Participants also said that the presence of
and indulging in sweet food consumption such as cakes and puddings made occasions
such as birthdays and Christmas more meaningful. Consumption of sweet food at these
occasions was considered a means to bond with family and friends, and it made these
occasions and events special.

It was clear from the qualitative study that strengthening relationships and developing
bonds with people through social occasions were important for individuals. The presence
of sweet food at social occasions was a social norm that contributed to its consumption,
but people were also aware of the ill effects of consuming excess sugar. The participants
had several explanations in the form of moral justifications for their sweet food intake.
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These justifications included the infrequent occurrence of events and a desire to appear
polite, respectful and feel accepted by others. Also, consuming limited amounts of sugar
or in moderation at social events was regarded as a way of managing one’s sugar intake.
All these justifications again reflect the influence of social networks on people’s
knowledge, beliefs and decision-making ability with respect to sweet food consumption.

Socio-cultural and environmental determinants influencing high sugar intake

An individual’s social and cultural environment includes broader social contexts such as
the environment in which one resides and one’s immediate personal environment
(Dahlgren and Whitehead, 1991). In the quantitative study, I found that greater
proportion of individuals living in regional or remote areas and in deprived
neighbourhoods consumed free sugars. Among the cultural factors highlighted in the
qualitative study, family traditions, norms and practices influenced high sugar intake
among Australian adults. In some households, it was a cultural obligation to consume
foods high in sugar For example, for some participants it was a family practice to
consume high sugar-containing foods such as desserts at the end of meals. Accepting and
consuming foods high in sugar was a way of expressing respect towards one’s culture
and family traditions.

For the environmental factors, there is evidence regarding the impact of geographical
factors (including access to and availability of food), economic factors (the resources to
purchase and the price of food), policy factors (national and local policies) and the
information environment (such as media, campaigns, advertising, labelling strategies) on
sugar consumption. The systematic review conducted in this thesis revealed that
disseminating information about recommended intake of sugar and its health
implications, through a variety of information tools (such as campaigns, media and
advertising, and labelling strategies), increases knowledge and generates positive
attitudes towards low sugar consumption. However, it is important to note that there is
inconclusive evidence to suggest that knowledge and attitudes impact on sugar
consumption.
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My policy study identified several inadequacies at the environmental level that
contributed to high sugar intake in Australia. I proposed a range of strategies to
overcome the inadequacies. First, most of the Australian population (especially young
adults) consume SSBs due to their low cost, ease of access and availability. It is
therefore important to modify these physical and economic factors to reduce the
population’s high sugar intake. This includes reducing the accessibility, availability and
affordability of food and drinks high in sugar by implementing strategies such as a sugar
tax, and by encouraging food industries to reformulate their unhealthy food products.
Further improving availability of healthy alternatives such as water in public places and
fresh fruits in vending machines and at the checkout points may also help reduce
population’s high sugar intake.

Second, given that public health related policy and economic decisions have a critical
impact on the health and disease burden of a country, Australia will benefit by
prioritising public health (specifically in the context of high sugar) when negotiating
policy and trade agreements. In the past, Australia had a Food and Nutrition Policy in
place (Commonwealth Department of Health & Housing and Community Services,
1992). However, the policy has not been updated and/or aligned with international
policies and frameworks. Hence, updating the Food and Nutrition Policy along with
aligning the ADG with the WHO’s recommended thresholds for free sugars would help
reduce the shortcomings of the ADG and improve population health by creating a
mandate for the government to act to change. Australia has previously been very
successful in other public health domains such as in its tobacco control laws and drink
driving laws. A similar approach needs to be adopted to tackle high sugar consumption,
given that the summative contribution of diet-related risk factors to the burden of disease
in Australia is now much greater than tobacco or alcohol (Australian Institute of Health
and Welfare, 2016).

Third, media advertising of unhealthy foods and beverages in Australia is self-regulated
through industry codes (Australian Association of National Advertisers., 2004;
Australian Communications and Media Authority, 2009; Smithers et al., 2018; Smithers
et al., 2013). A large proportion of children and adults are exposed to unhealthy food and
206

beverage advertising. Australia needs specific regulatory reform and increased
government oversight on the unhealthy foods advertisements, especially foods high in
added and free sugars content in order to influence children and adults sugar intake.

Fourth, Australia currently has a voluntary, government-endorsed, front-of-pack
nutrition labeling system, the Health Star Rating system (Health Star Rating System,
2018), that aims to inform consumers on the nutrients and their quantity in the food
product. It includes information on total sugars but does not identify free sugars. This
deprives consumers of essential information to make healthy choices. Following the
WHO recommendation on the use of interpretive nutrition labels (World Health
Organization, 2013), Australia needs to revise its current food labeling laws. Presenting
both nutrition content claims (claims about the content of nutrients in a food) and health
claims (relationship between food and health) may also prove beneficial for helping
consumers to make informed decisions.

Collectively, I found that multiple factors, operating at individual, inter-personal, social,
cultural and environmental levels, contribute to high sugar intake in Australia. This
suggests a need for a comprehensive approach using a broad range of public health
interventions directed at different levels of social organisation to tackle sugar intake of
Australians.

Strengths and Limitations
The strengths and limitations for each of the individual studies are described in the
publications. The overall strengths and limitations for this project are described below.

This project has several strengths. First, this PhD study integrated four complementary
studies (a systematic review, a secondary analysis, a primary study and a policy study)
with different methods into one body of work. Each method has its strengths (as
previously discussed) and, collectively, applying four different studies with diverse
methodologies enabled me to describe the determinants of high sugar consumption
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across different levels (individual, inter-personal and environmental) as well as different
types of determinants (such as social, cultural, behavioural and policy) all of which
influence high sugar intake among adults in Australia. I also incorporated a policy
framework for addressing Australian public health burden of high sugar intake.

Second, I capitalised on opportunities offered by recent and available resources to inform
the evidence on high sugar consumption in Australia. This included the use of NNAPS –
AHS to understand the distribution of sugar consumption among adults and NDTIS to
purposively sample the study participants for the qualitative study to understand people’s
perceptions towards sugar.

Finally, together the four studies can inform tailored and culturally appropriate strategies
to reduce the problem of high sugar consumption in Australia. This shows how using
different methodologies to address complex health behaviours such as high sugar
consumption can help describe phenomena which may not be well understood by using a
single methodology.

This PhD study also has its limitations. First, this thesis aimed to address the gap in
evidence on the factors influencing high sugar consumption in the Australian context.
Hence, the findings of this study may not be generalisable to other developed and
developing countries due to differences in population characteristics (demographics,
social, cultural and health-related practices). The generalisability of the overall study
findings of this PhD is further limited by the use of a cross-sectional sample for the
quantitative study, and the purposive sample obtained from South Australia for the
qualitative study. Second, it may be that using a cohort study would have provided a
better insight of the variation in the factors influencing sugar intake over a period of time
in Australia. Third, as the study population in this PhD study was limited to adults, the
overall findings may not be applicable to other population groups such as children or
adolescents, and therefore the findings must be inferred with caution. Last, as this PhD
project was not designed to evaluate specific policy interventions, this remains a subject
for future research.
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Implications for research and policy
Research Implications
This study maps factors that operate at individual, inter-personal, social, cultural and
environmental levels to enhance our understanding of the determinants of high sugar
consumption in Australia. Clarification on the role of these factors in future research will
facilitate designing effective interventions for reducing high sugar consumption. For
example, policy interventions aimed at modifying the environment, such as
implementing a tax on sugar, product reformulation, improved sugar labelling and/or
regulating the advertising of products containing sugar, are more likely to impact on
behaviour change than using only educational interventions to improve knowledge about
sugar. The findings from this PhD thesis could also guide implementation and evaluation
of new interventions to tackle the factors responsible for high sugar intake. These could
include interventions such as making low sugar consumption the ‘new normal’ by
including low sugar-containing foods on the menus at social events and cultural
gatherings. This may encourage consumption of healthy alternatives by spreading
messages to empower individuals to adopt healthy choices without generating moral
conflicts. The findings from the quantitative study indicate that many Australians
consume a high proportion of their total sugar from beverages. Future studies could
compare these findings with previous and future surveys to understand changes to sugar
intake over time and by socio-demographic groups. This would help implement
preventive measures and appropriate interventions. The interview guide could be used in
other settings as a framework by future studies in other states of Australia.

Policy Implications
The findings of this study indicate that high sugar consumption is a population-level
problem and Australia would benefit from taking population-based approaches to
improving its sugar consumption patterns. My policy review proposes wide ranging
population-based strategies to help tackle the problem of high sugar intake in Australia.
It is also vital for health promotion interventions to ensure that the public health
messages regarding high sugar intake are clear, informative and well framed to
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encourage individuals to make healthy choices. These messages should be framed in
ways that do not ‘moralise’ sugar consumption or result in blaming the consumers.
Finally, the critical role of individual, social and environmental factors in determining
high sugar consumption clearly provides the impetus for designing and implementing
population-based solutions to tackle high sugar intake at a population level.

Concluding remarks
Overall, this PhD research provides an overview of a range of factors contributing to
high sugar intake in Australia. This research highlights the need to recognise and
implement population-based strategies to tackle Australia’s high sugar intake problem.
Using a social determinants framework is key to understanding and limiting Australia’s
high sugar consumption.
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APPENDIX 3: Participant information pack (containing an invitation letter, a participant
information sheet and a consent form)
INVITATION LETTER
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PARTICIPANT INFORMATION SHEET
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CONSENT FORM

Human Research Ethics Committee (HREC)

CONSENT FORM
1. I have read the attached Information Sheet and agree to take part in the following research
project:
Title:

To explore the reasons, beliefs and values that influence sweet food
consumption among adults in Adelaide, South Australia

Ethics Approval
Number:

H-2016-271

2. I have had the project, so far as it affects me, fully explained to my satisfaction by the research
worker. My consent is given freely.
3. Although I understand that the purpose of this research project is to improve the quality of
overall health, it has also been explained that my involvement may not be of any benefit to me.
4. I have been informed that, while information gained during the study may be published, I will not
be identified and my personal results will not be divulged.
5. I understand that I am free to withdraw from the project at any time and that this will not affect
medical advice in the management of my health, now or in the future.
6. I agree to the interview being audio recorded.

Yes

No

7. I am aware that I should keep a copy of this Consent Form, when completed, and the attached
Information Sheet.
Participant to complete:
Name: _____________________ Signature:________________________ Date: __________
Researcher/Witness to complete:
I have described the nature of the research to ________________________________ _______
(print name of participant)
and in my opinion she/he understood the explanation.
Signature: __________________ Position: _________________________ Date: __________

2013_consent_form_health_medical.docx
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